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PREFACE. 



In mental culture, no less than in manual labor, it is 
desirable to have instruments especially adapted to the work 
to be performed. Of late, owing to the circumstances of 
the country, it has become very evident that there are 
numerous learners of limited opportunities who require an 
easy comprehensive course of arithmetic. Such, having no 
time to master the several books of a consecutive series, 
however excellent, demand in a single book the more im- 
portant principles of the science, combined with the more 
useful applications to ordinary business computations. 

Li most Graded Schools, also, there may be found a class 
of pupils who might advantageously use a brief elementary 
course, uniting mental and written exercises, before passing 
to any more elaborate treatise. Experience has demon- 
strated that beginners are best initiated into any branch by 
means of repeated simple illustrations and numerous easy 
examples. 



nr PBEFACE. 

These cooditions have been carefnny kept in yiew, during 
the preparation of this work. Schools have been visited in 
different sections, in order fullj to ascertain their wants, 
teachers freelj consulted to obtain practical suggestions, 
and no labor or expense spared to embodj such improYcd 
methods of putting things, sanctioned bj the best educators, 
as may not heretofore have found a place in an j text-book. 

The work is analytic and inductive. Mental and written 
exercises have been combined, with the same forms of 
analysis applied to both. By this plan, not only a volume 
of separate mental arithmetic is rendered superfluous, but 
valuable time is saved, and thd pupil's progress promoted by 
an order at once natural and sdentiflc The number of 
topics treated is necessarily limited, yet will be found suffi- 
cient in range to prepare for common business. 

It is proper to state that this volume has been edited by 
H. B. Maglathlin, A. M., who has been for many years as- 
sociate editor of Greenleaf 's Mathematical Series. It has 
been prepared as an accompaniment to that course, not to 
supersede any part of the same, but to supply a new edu- 
caiumal want, which, heretofore, does not appear to have 
been exactiy provided for, by any author. 
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NUMBERS. 

1* A Unit is a single thing of any kind, or one. 

S. One unit and one unit are two units, or two. 

3« Two units and one unit are three units, or three. 

4. Three units and one unit are four units, or four. 

5. Pour units and one unit are five units, or five, 

6. Five units and one unit are six units, or six. 

7. Six units and one unit are seven units, or seven. 

8. Seven units and one unit are eight units, or eight. 

9. Eight units and one unit are nine units, or nine. 

Questions. — What is a Unit? What are one and one called? 
Two and one? Three and one? Four and one? Five and one? 
Six and one ? Seven and one ? Eight and one ? 
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in, Qwmtily is anything that can be measured, or 
which has value or size. Thus, 

Distance is quantity, since it can be measured, so as 
to be named miles, rods, etc. 

!!• iN'mnbers express how many units there are in 
any given quantity. Nuicbebs are, therefore, one or 
more units. 

One, two, three, four, five, six, etc., are numbers. 

12» Idke iN'mnbers are such as express the same 
kind of quantity. 

Thus, five dollars and seven dollars are like numbers. 

13. An Operation is the work done with numbers. 

14. A Bule is the direction for performing an opera- 
tion. 

15. Arithmetio treats of numbers, and is the art of 
reckoning by them. 

FIGUKES. 

1^ Figures are certain marks, used to express 
numbers more briefly than by words. 
Ten different figures are used in expressing numbers. 



Namefl, or 
Talne denoted. 


Kgons 
M printed. 


M mitten. 


Names, or 
TAlne denoted. 


Tigures 
as printed. 


as written. 


Cipher, 





{? 


Five, 


5 


5 


One, 


1 


/ 


Six, 


6 


(^ 


Two, 


2 


2 


Seven, 


•r 


7 


Three, 


3 


3 


Eight, 


8 


s 


Four, 


4 


k- 


Nine, 


■ 9 


S^ 



What is Quantity ? Why is distance quantity ? What do Numbers 
-press ? Mention some numbers. What are tike Numbers ? What 
ui Operation 1 ABnle? Arithmetic? What are Fi^ires ? 
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17. The figures 1, 2, 3, 4, 5, 6, 7, 8, 9, are called 
significarU figures, because each signifies, or stands for, 
as many units as its name denotes. 

18. The'figure 0, or cipher, is sometimes called zero, 
or naught, because when used alone, it stands for noth- 
ing. Thus, dt)llars means no dollars. 

Exercises. 
Write the following figures and name each of them : 

(1) (2) (3) (4) (5) (6) 



/ 


S 





7 


2 


P 


^ 


^ 


/ 


2 


/ 


7 


s 


^ 


4 


& 


3 


(9 


4 


3 


^ 


s 


4 


^ 


<f 


2 


^ 


5 


^ 





? 


4 


3 


4 


7 


5 





5 


2 


/ 


^ 


4 



Write in figures arranged in columns : 

7. One, three, four, two, seven, five, six, eight, 

8. Pour, one, five, nine, eight, two, six. 

9. Five, nine, two, eight, six, four, three, seven. 
10. Six, cipher, three, seven, two, five, one, four. 

Which figures are called significant figures? Whyf Whick v&. 
called zero or naught? Why? 
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UNITS, TENS. 

19L Nine imite and one unit are ten vnits, or Te3L 

flu One ten and ooe unit aie exxtzs ; one ten and two 
units aje tweltb ; one ten and three mdls aie iHiwiKWi ; 
one ten and four units are FomKEr ; one ten and five 
units are wifvlka ; one ten and six units are hhikkh ; one 
ten and seven nnits are setestkzx ; one ten and eigbt 
nnits are suHrsEar ; one ta& and nine unites are m^jlimh ; 
" teen " meaning " md fen." 

Thus, nineteen means nine and fex ; sxteen, six and 
lot. 

ISL Two tens are Tw mr i ; three tens are Tmnr ; four 
tens are foktt ; fire tens are rarr ; six tens are sixtt ; 
seren tens are skiiui tt ; eight tens are eightt ; nine tens 
are bisxtt ; " ty" meaning " fens." 

Thus, twenty means hoo tens; fifty, jive fens; ninety, 
ntn^fens. 

SSL Exact tens, as ten, twenty, tiiirty, etc., are ex- 
pressed by combining 1, 2, 3, etc., denoting the number 
of tens, with ; and the numbers between exact tens, 
by comlnning 1, 2, 3, etc., with eadi of the signilBcant 
figures. Thus, 

Numbers leqniiing to be expressed by two figures 
are written as follows : 



Whtf 9 mm eaerne? Am^ A Inson fiv pncdoe. What are 
■iae aad oae caDedl What are ten and one called S Tea and two* 
Tnaaddmel Tnandfiiar? Ten and five? Ten and six? Ten 
aadieven? Tenande^fat? Tea and nine 1 What is tlie meaning 
of "teen''? What are rao teas called? Tkree tens* Four tens? 
Vivetnw? Scxtens? Sereaias? Eigfattens? Ninetens? Wbat 

ifcf ■iiiiiiwit nfl}"' Hov are exact ton ezpranedf- How are 
'in cxpsond? 
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52 
53 

54 
55 
5(^ 
57 
5S 
5p 
(^O 
<^/ 
62 
(^3 
<^4 
^5 
(^^ 

70 
so 

^ 

With what figures is thirty-two written? Forty-seven? E\&^« 
Sixty-three 1 



Ten, 


/O 


Thirty-one, 


3/ 


Fifly-two, 


Eleven, 


// 


Thirty-two, 


32 


Fifty-three, 


Twelve, 


/2 


Thirty-three, 


33 


Fifty-fonr, 


Thirteen, 


/J 


Thirty-four, 


34 


Fifty-five, 


Fourteen, 


/4 


Thirty-five, 


35 


Fifty-six, 


Fifteen, 


/J 


Thirty-six, 


3(^ 


Fifty-seven, 


Sixteen, 


/^ 


Thirty-seven, 


37 


Fifl;y-eight, 


Seventeen, 


// 


Thirty-eight, 


3S 


Fifty-nine, 


Eighteen, 


/<P 


Thirty-nine, 


J^ 


Sixty, 


Nineteen, 


/^ 


Forty, 


40 


Sixty-one, 


Twenty, 


20 


Forty-one, 


4/ 


Sixty-two, 


Twenty-one, 


S/ 


Forty-two, 


42 


Sixty-three, 


Twenty-two, 


22 


Forty-three, 


43 


Sixty-four, 


Twenty-three 


23 


Forty-four, 


44 


Sixty-five, . 


Twenfy-fonr, 


24- 


Forty-five, 


45 


Sixty-dx, 


Twenty-five, 


25 


Forty-six, 


4^ 


Sixty-seven, 


Twenty-six, 


2(^ 


Forty-seven, 


47 


Sixty-eight, 


Twenty-seven, 


27 


Forty-eight, 


4S 


Sixty-nine, 


Twenty-eight, 


SS 


Forty-nine, 


4S? 


Seventy, , 


Twenty-nine, 


2^ 


Fifly, 


50 


Eighty, 


Thirty, 


30 


Fifty-one, 


5/ 


Ninety, 
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Ezercises. - 
Write the following figures, and read them : 



(1) 


(2) 


(3) 


W 


.(5) 


^o 


^5 


// 


/^ 


^/ 


/2 


23 


2(^ 


65 


. S3 


/4 


24 


2<9 


3<^ 


75 


/5 


■25 


27 


^7 


S?ff 


// 


2p 


22 


3S 


SfS 


/c? 


30 


3/ 


50 


44 


20 


4y 


22 ■ 


(^/ 


SSf 


/3 


3^ 


33 


(^5 


7S 


2/ 


40 


34 


70 


S^Sf 



Write in figures arranged in columns : 

6. Ten, sixteen, fifty-two, eighty-eight, nineteen, sev- 
enty-three, ninety-seven, thirty-seven. 

7. Thirteen, seventeen, forty-five, sixty-two, twenty- 
seven, forty-twp, seventy-one, eighty. 

8. Twenty-six, sixty-two, eighteen, eighty-one, sev- 
enty-nine, ninety-seven, fifty, five. 

9. Nine, ninety, ninety-nine, thirty-five, fifty-three, 
eighty-two, seventy-two, twenty-two. 

10. Thirty-three, forty, fifty-five, sixty-two, eighty- 
eight, nineteen, ninety-one. 

What IB the lai^^st number that can be expressed by one figure ? 
''r two dgarea ? With what figures do you wiite e\gVvtj % ^V^^-^v^ ? 
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UNITS, TENS, HXJNDKEDS. 

23. When a number is expressed by two or more 
figures, written together side by side, the valiw denoted 
by each significant figure is according to the order in 
which it is written. 

Thus in 25, the 6, which is in the first order from the 
right, expresses 6 ones, or five ; and the 2, which is in 
the second order, expresses 2 tens, or twenty. 

2i* Units expressed by a figure standing alone, or in 
the first order from the right, are called primary units, 
because from them are formed units of the higher orders. 

Thus, by taking together ten units of the first order, 
and considering the group as a single thing, is formed a 
unit of the second order, called one ten. 

i35. Ten tens are called One Hundred, which forms a 
unit of the third order, and is written 100. 

Exact hundreds are, therefore, expressed by writing 
the figure denoting their number in the third order, with 
two ciphers at the right. Thus, we write, 



Two hundred, 200 

Three hundred, 300 

Four hundred, 400 

Five hundred, 600 



Six hundred, 600 

Seven hundred, TOO 

Eight hundred, 800 

Nine hundred, 900 



According to what is the yalae expressed by a figure written side by 
side with others 1 What is the value of the 5 in 25 ? Of the 2 ? What 
are the units expressed by a figure standing alone called ? Why so 
called ? What are ten tens called ? One hundred is a unit of what 
order ? How are exact hundreds expressed ? In writing a number, 
where do we place the figure denoting hundreds 1 
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96, In writing a number expressed by three fig^reft, 
we place the figure denoting, the hundreds in the third, 
the figure denoting the tens in the second, and the figure 
denoting the units in the first order. Thus, 

Two hundred and sixty-three, or 2 hundreds, 6 tens, 
and 3 units, is written 263. 

Five hundred and seven, or 5 hundreds, tens, and 
7 units, is written 507. 

Exercises. 

Write in figures arranged in columns : 

1. The numbers between one hundred and one hun- 
dred and ten. 

2. The numbers between one hundred and nine and 
one hundred nineteen. 

3. The numbers between one hundred and ninety and 
two hundred. 

4. Three hundred, three hundred and three, three 
hundred and thirty, three hundred and thirty-three. 

6. Five hundred and nine, nine hundred and five, five 
hundred and ninety, nine hundred and fifty-nine. 

6. Seven hundred and seventy-seven, two hundred 
and twenty-two, eight hundred and eighty-eight, six 
hundred and six. 

7. Two hundred and two, five hundred and ninety- 
nine, four hundred and seventy-one, nine hundred and 
ninety-nine. 

Revibw Questions. — What is a Unit? (1.) What is Quantity? 
(10.) Number? (11.) Arithmetic? (15.) Figures? (16.) What is the 
meaning of " teen " ? (20. ) Of " ty " ? (21.) 
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Write the following figures, and read them : 

(8) (9) (10) (11) (12) 

/^2 7/2 443 /O/ /^ 

344 34/ 3/2 3^7 7^d 

/0(^ 5(^0 707 i^35 562 

7<90 &/(9 poo 5(^3 4p(^ 

p20 2p2 ^0/ p/p ppp 

THOUSANDS. 

37. Ten hundreds are called One Thousand, which 
forms a unit of the/our^ order, and is written 1000. 

Exact thousands are, therefore, expressed by writing 
the figure denoting their number in the fourth order, 
with three ciphers at the right. 

Thus, we write, 



Two thousand, 2000 
Three thousand, 3000 
Four thousand, 4000 
Five thousand, 6000 



Six thousand, 6000 
Seven thousand, 7000 
Eight thousand, 8000 
Nine thousand, 9000 



^, Ten thousands are called One Ten-Thousand, which 
forms a unit of the^^ order, and is written 10000. Also, 

Two ten-thousands, or twenty thousand, is written 
20000. ^ 

Three ten-thousands, or thirty thousand, is written 
30000, and so on. 

29. Ten ten-thousands are called One Hundred-Thou- 

What are ten hundreds called ? What anit does one thousand form ? 
How are exact dioosands written ? What ar^ loia xXno^^'^xv^ ^<«^:Sss^^ 
What umt do ten thousands foTm*^ '^Wx. «>xfe Vr». \R.\i-^was»sA5 
calledf 
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9. The greatest number that can be expressed by 
three figures. 

10. The greatest number that can be expressed by 
six figures. 



^ NOTATION. 

32. Notation is the art of writing numbers by figures, 
or other symbols. 

The method of expressing numbers by figures is called 
the Arabic, because it was used by the Arabs. 

33. The Arabic notation is based upon the principle, 
that f 

Ten units of any lower order are always equal to one 
of the next higher . 

That is, ten units make one ten, ten tens make one 
hundred, ten hundreds make one thousand, and so on. 
Hence, 

Hach removal of a figure an order towards the left 
makes the value expressed tenfold. 

34. The Periods are named from the right ; thus, 
Units, thousands, millions, billions, trillions, etc. 
The Orders are named from the right ; thus, 

Units, tens, hundreds; thousands, ten-thousands , hun- 
dred-thousands ; MILLIONS, ten-miUions, hundred-millions ; 
BILLIONS, ten-billions, hundred-billions; trillions, ten-tril- 
lions, hundred-trillions, etc. Hence the following 

What is Notation ? What is the method of expressing numbers by 
figures called ? Why so called *» Upon what principle is the Arabic 
notation based? How is the value expressed increased by each re- 
moval of a fi^re toward the left ? Name the Periods fix)m the right 
^awe the Orders. 
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Table. 



5th Period. 


4ih Period. 


8d Period. 


2d Period. 


Ist Period. 


TBILUOHS. 
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BJLUOKS. 


JOLUOKB. 


THOCBANDS. 
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00 

•d 
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.2 
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bill 
ons 
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•73 
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s 


1 


Tens. 
Units. 


Hun 
Ten- 






Ten- 
BiUi 
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d 

d 
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i 
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o 
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d 

w 



562, T93, 164, 205, 63 8. 

where the figures express five hundred sixty-two tril- 
lion, seDen hundred ninety-three billion, one hundred 
fifty-four MILLION, tvx) hundred five thousand, six hun- 
dred and thirty-eigfU. 

The periods above Trillions, in their order, are Quad- 
rillions, Quintillions, Sextillions, Septillions, etc. 

35. To write numbers in figures. 
1. Let it be required to write in figures, seven million 
six hundred niijJ^y-three thousand two hundred and four. 

Writing the 7 millions as the only order of the third period, the 
698 thousands' as the orders of the second period, and the 204 as 
the orders of the first period, we have 7,693,204. iHence, the 
following 

Name the periods in the Table, be^nning at the right. Name tho 
orders. Name the periods above trillions. 
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9. The greatest number that can be expressed b]^ 
three figures. 

10. The greatest number that can be expressed by 
six figures. 



* NOTATION. 

32. Notation is the art of writing numbers by figures, 
or other symbols. 

The method of expressing numbers by figures is called 
the Arabic, because it was used by the Arabs. 

33. The Arabic notation is based upon the principle, 
that f 

Ten units of any lower order are always equal to one 
of the next higher . 

That is, ten units make one ten, ten tens make one 
hundred, ten hundreds make one thousand, and so on. 
Hence, 

Each removal of a figure an order towards the left 
makes the value expressed tenfold. 

34. The Periods are named from the right ; thus, 
Units, thousands, millions, billions, trillions, etc. 
The Orders are named from the right ; thus, 

Untts, tens, hundreds; thousands, ten-thousands, hun- 
dred-thousands ; MILLIONS, ten-millions, hundred-millions ; 
BILLIONS, ten-billions, hundred-billions; trillions, ten-tril- 
lions, hundred-trillions, etc. Hence the following 

What is Notation ? What is the method of expressing nnmbers by 
figures called ? Why so called "* Upon what principle is the Arabic 
notation based? How is the valne expressed increased by each re- 
moval of a fi^re toward the left 1 Name the Periods from the right 

vne the Orders* 
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ons. 




? 


.2 




1 


n 
o 




o 


CZ2 


OQ 

•T3 


OQ 




V ^ 


m 


'd 


, 


'TS. 


2 


OQ 


'd 


f3 


fl 


'd 






§ 


2 


2 


o 


S 


1 


o 


2 
•d 


O 
5 


o 

H 


2 
'd 


-^ 00 


Hun 
Ten- 


1 






j2 






3 








TenE 
Unit 



5 6 



793,164,205,63 8. 



where the figures express five hundred sixty-two tril- 
lion, Beven hundred ninety-three billion, one hundred 
fifty-four million, two hundred five thousand, six hun- 
dred and ihirty-eight. 

The periods above Trillions, in their order, are Quad- 
rillions, Quintillions, Sextillions, Septillions, etc. 

35, To write numbers in flgxires. 

1. Let it be required to write in figures, seven million 
six hundred niijJl^y-three thousand two hundred and four. 

Writing the 7 millions as the only order of the third period, the 
698 thousands' as the orders of the second period, and the 204 as 
the orders of the first period, we have 7,693,204. iHence, the 
following 



Name the periods in the Table, beginning at the right, 
orders. Name the periods above trillions. 



Name tho 



20 hotahoh. 

Hule. 

Beginning wiOi (he highest period io be expressed, write 
the figures belonging to each period, in (heir orders, 
observing to mark (he omission of any order of units with 
a cipher. 

Sxamples. 
Write in fig^nres the following numbers : 

2. Seven hundred and seventy. 

3. One thousand eight hundred and eighty-five. 

4. Three thousand five hundred and fifty-three. 

5. Eleven' thousand and one. 

6. Eleven hundred and eleven. 

7. Sevenly-three thousand five hundred and ninety- 
two. 

8. Eighty-four thousand nine hundred and nine. 

9. Two hundred thirty thousand five hundred and 
six. 

10. Forty-one thousand and nineteen. 

11. Nine thousand nine hundred and seven. 

12. Eighty-nine thousand and ninety-seven. 

13. Twenty-one thousand one hundred and twenty- 
one. 

14. Three hundred thousand and sir. ^ 

15. Fifteen thousand one hundred and^fleen. 

16. Seventy-nine thousand nine hundred and seven. 

17. Sixty-seven thousand three hundred and six. 

18. Six « hundred thirty-five thousand four hundred 
and thirty-eight. 

Repeat the Rale. What is an Example t Ahs, A question, or 
metbing to he doac, under a role. 
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19. Forty-two thousand four hundred and forty-four. 

20. Ninety-eight thousand six hundred and nine. 

21. Nineteen thousand three hundred and fifty-one. 

22. One hundred thousand and forty-seven. 

23. One million ten thousand and ten. 

24. Sixty-one million sixteen thousand six hundred 
and five. 

25. Eight hundred twelve thousand three hundred 
and forty-seven. 

26. Twelve million twenty thousand three hundred 
and one. 

2T. Seven million nine hundred twenty-three thou- 
sand four hundred and six. 

28. Three billion one hundred eleven million two 
hundred twenty thousand and two. 

29. Five hundred eighty-one million thirty-six thou 
sand and twenty-nine. 

30. One trillion one million one thousand and ninety- 
one. 

31. Twenty-nine million fifty thousand one hundred 
and fifty. 

32. One hundred million one hundred thousand one ' 
hundred and one. 

33. Six hundred thirty-one million one hundred 
twenty-four thousand and sixty-six. 

34. Five trillion five thousand and five. 

35. Two hundred ninety trillion six hundred thirty 
billion four hundred two million four hundred seventy- 
nine thousand eight hundred and fifteen. 

Review Questions. — ^What is an Operation? (13.) What is a 
Bnle? (14.) What is the cipher sometimes called? (18.) What do 
ciphers written with other figures denote, as in 108, 240, etc. ? Aw. 
^Vacant orders, or such as have an omiB&voii oi m\\&. 
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NUMERATION. 

S6. Kumeratioii is the art of reading numbers ex- 
pressed by figures. 

37. To read numbers expressed by figures. 

1. Let it be required to read 7693254. 

Pointing off the given figures into periods, firom the right, we 
have 7,693,254. 

The third period is 7 miliums, the second period is 693 thoih 
sands, the first period is 254 units ; therefore, the whole reads, 
seven million six hundred ninety-three thousand two hundred 
and fifly-four. « Hence, the following 

Rule. 

Beginning at the righi, point of the given expres- 
sion into as many periods as poss^le, of three figures 
each. 

Then, begin at the left and read each period, giving 
after each, excepting the units, the name of the period. 

Examples. 
Point off and read the following : 



2. 


932 


6. 


1199 


10. 


31031 


3. 


1865 


1. 


13692 


11. 


9901 


4. 


1060 


8. 


110643 


12. 


13421 


5. 


11001 


9. 


230506 


13. 


1306181 



What is Numeration ? At which hand do you begin to point off 
numbers ? At which to read ? Bepeat the Rule. .Why is the name 
of the units' period not given in reading figures ? Ans. Because the 
name is understood. 
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23 


13, 




2146U 


18. 


2923406 


23. 


13412 


14. 




300006 


19. 


22443 


24. 


712345 


15. 




21034 


20. 


3992 


25. 


814347 


16. 




71290 


21. 


17700 


26. 


91628 


17. 




635438 


22. 


100047 


27. 


12020301 




28. 


631246687 


31. 78900672164 




29. 


123000000000 


32. 130132466987 




30. 


444555833777 


33. 29630402479815 



ADDITIdtT. 



. 38. If James has 4 books and John 2, how many 
books have both of them ? 

Solution. If James has 4 books and John 2, both of 
them have 4 books and 2 books, which are 6 books. 
Therefore, both of them have 6 books. 

The preceding operation, which consists in finding a 
single number containing the same number of units as 
the two given numbers of the same kind, is called 
ADDinoK. Hence, 

39. Addition is the process of finding a number equal 
to two or more given numbers of the same kind. 

The Sum or Amount is the number which is equal 
to all the numbers added. 

Thus, the sum of 2 cents and 3 cents, is 5 cents. 

In what does the operation consist ? What is it called ? What is 
Addition ? The Sam or Amount ? What is a Solution ? Ana. The 
answering of a question, or giving in order the steps N<liiired to obtaiu 
its answer. 
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Addition Table. 



land 


2 and ] 


3 and 


4 and 


5 and 


1 are 


2 


1 are 


3 


1 are 


4 


1 are 


5 


1 are 6 


2 " 


3 


2 " 


4 


2 " 


5 


2 " 


6 


2 " 7 


3 " 


4 


3 " 


5 


3 " 


6 


3 " 


7 


3 " 8 


4 " 


5 


4 " 


6 


4 " 


7 


4 " 


8 


4 " 9 


5 " 


6 


6 " 


7 


5 " 


8 


5 " 


9 


5 " 10 


6 " 


T 


6 " 


8 


6 " 


9 


6 " 


10 


6 " 11 


7 " 


8 


7 " 


9 


7 " 


10 


7 " 


11 


7 " 12 


8 " 


9 


8 " 


10 


8 " 


11 


8 " 


12 


8 " 13 


9 " 


10 


9 " 


11 


9 " 


12 


9 " 


13 


9 " 14 


10 " 


11 


10 " 


12i 


no " 


13 


10 " 


14 


10 " 15 


6 and 


7 and 


8 and 


9 and 


10 and 


1 are 


Y 


1 are 


8 


1 are 


9 


1 are 


10 


1 are 11 


2 " 


8 


2 " 


9 


2 " 


10 


2 " 


11 


2 " 12 


3 " 


9 


3 " 


10 


3 " 


11 


3 " 


12 


3 " 13 


4 " 


10 


4 " 


11 


4 " 


12 


4 " 


13 


4 " 14 


5 " 


11 


5 " 


12 


5 " 


13 


6 " 


14 


5 " 15 


6 " 


12 


6 " 


13 


6 '• 


14 


6 " 


15 


6 " 16 


1 " 


13 


7 " 


14 


7 " 


16 


7 " 


16 


7 " 17 


8 " 


14 


8 " 


16 


8 " 


16 


8 " 


17 


8 " 18 


9 " 


15 


9 " 


16 


9 " 


17 


9 " 


18 


9 " 19 


10 " 


16 


10 " 


17 


10 " 


18 


10 " 


19 


10 " 20 



40. A Sign is a mark used to denote an operation. 

The Sign of Addition is an erect cross, -J-* csMed plus. 
Thus, 3 -f- 2, read three plus two, denotes that 3 and 2 
are to be added. 

Bepeat the colamn 1 and 1. 2 and 1. 3 and I. 4and 1. 5 and 1. 
S and 1. 7 and 1. 8 and 1. 9 and 1. 10 and 1. What is a sign ? 
VZuii is the sign of Addition ? 



ADDITION. 
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The Sign of Equauty is two short parallel horizontal 
lines, read equals, or equal to. Thus, 3 + 2 = 6, is 
read, three plus two are equal to five. 



Exercises on the Table. 



1. 
2. 
3. 

4. 
6. 
6. 

7. 
8. 



2 and 4 

5 and 1 
4 and 3 

3 and 1 

8 and 2 

6 and 5 

9 and 6 
3 and 8 



are how many ? 
are how many? 
are how many? 
are how many ? 
are how many ? 
are how many ? 
are how many ? 
are how many ? 



9. 3 and 5 are 

10. 1 and 4 are 

11. 6 and 6 are 

12. 8 and 5 are 

13. 4 and 9 are 

14. 9 and 2 are 

15. 5 and 7 are how many 

16. 8*and 8 are " 



how many f 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 



7 UKfYW XlXaiAJ • 

5 how many ? 



17. 2 + 6 

18. 7 + 7 

19. 3 + 3 

20. 6 + 9 

21. 6 + 7 

22. 8 + 1 

23. 4 + 4 



are how many ? 
are how many ? 
are how many ? 
are how many ? 
are how many ? 
are how. many? 
are how many ? 



24. 
26. 
26. 
27. 
28. 
29. 
30. 



1 + 9 

5 + 2 

7 + 9 

6 + 3 
4 + 6 

8 + 6 

9 + 9 



are how 
are how 
are how 
are how 
are how 
are how 
are how 



many? 
many? 
many? 
many? 
many? 
many? 
many? 



31. 
32. 
33. 
34. 
35. 
36. 



3 + 9 = how many ? 

4 + 5 = how many ? 
10+ 3= how many? 

5 + 5 = how many ? 
8 + 10 = how many ? 
7 + 10 = how many ? 



37. 7+ 1 = 

38. 8+ 4: 

39. 1 + 10 = 

40. 10+ 6: 

41. 9 + 10: 

42. 10 + 10: 



:how many? 
=how many? 
= how many ? 
= how many ? 
= how many ? 
= how many ? 



What is the sign of Eqaalitj ? 

Review Questions. What is Notation? (32). 
(36). What is the Rule for writing nnmbersl (35). 
numbers ? (37). 



Numeration? 
For roadvosig^ 
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43. How many are 13 and 4 ? 23 and 4 ? 63 and 4 ? 
93 and 4? 15 and 6 ? 35 and 6? 6 and 55? 

44. How many are 11 and 7 7 21 and 7 ? 51 and 7 ? 
71 and 7 ? 12 and 3 ? 32 and 3? 83 and 3 r 

45. How many are 16 and 2 ? 46 and 2 ? 46 and 5 ? 
66 and 5 ? 96 and 5 ? 17 and 3 ? 37 and 3 ? 

46. How many are la and If 28 and 7 ? 68 and 7 ? 
98 and 7? 14 and 7 ? 27 and 7 ? 

47. How manyare 19 and 8? 29 and 8? 69 and 8? 
89 and 9? 10 and 9? 20 and 9? 80 and 9? 90 and 9? 

Mental Ezeitsises. 

1. John has 4 apples, Arthur 3, and Henry 2 ; how 
many have they in all ? 

Solution. They have the sum of 4 apples, 3 apples, 
and 2 apples; 4 and S are *l , and 2 are 9, Therefore, 
ihey have in all 9 apples. 

2. Paid for paper 8 cents, and for pencils 6 ; how 
much was paid for the whole ? 

3. James caught 7 fishes, Ernest 5, and Albert 6 ; 
how many were caught by them all ? 

4. Gave 9 dollars for coal, and 11 dollars for wood ; 
how many dollars were given for both ? 

5. If a writing-book cost 10 cents, a pen 5 cents, and 
a slate 9 cents, how much do they all cost? 

6. A clothier sold a hat for 6 dollars, a vest for 9, 
and a coat for as much as he sold both the hat and vest 
for ; for how much was the coat sold ? 

7. Jane has 5 books at school, 7 at home, and has 
loaned 6 ; how many has she in all ? 

Review Questions. What is the method of expressing numbers 
byrSgnres called ? (32), 
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and note the absence of any order of units, by a cipher 
Thus, 

Five thousand and twenty, or 6 thousands no hun- 
dreds 2 tens no units, is written 5,020. 

Fifty thousand two hundred and two, or 6 ten-thou- 
sands 2 hundreds 2 units, is written 50,202. 

Five hundred and fifty-five thousand two hundred and 
twenty-two, or 5 hundred-thousands 5 ten-thousands 5 
thousands 2 hundreds 2 tens 2 units, is written 555,222. 

Exercises. 

Write in figures and read . 

1. Six units of the fifth order, with seven units of the 
third order. 

Ans. 60,T00 ; read, sixty thousand and seven hundred. 

2. 3 hundred-thousands 4 ten-thousands and 4 thou- 
sands. 

, An8. 344,000 ; read, three hundred forty-four thou- 
sand. 

3. Two units of the fourth order, with three units of 
the second order. 

4. Eight units of the fifth order, with three units of 
each of the lower orders. 

5. 9 units of the sixth order, with no units of the 
fifth order, and six units of each of the lower orders. 

6. 316 in the second period, and in each order of 
the first period. 

7. 21 thousands 2 tens and 1 unit. 

8. 2 hundred-thousands 5 ten-thousands with five 
units of the third ordfer. 

Revibw Questions. — What are ten tens called ? (25.) Ten hun- 
dreds ^27.) Ten thousands 1 (28) Ten ten-thousands^ <^^»\ '^'wssSi 
the first six orders. (30.) The first two pfttVo^ V?^.^ 
2 



28 ADDITION. 

2. Required the Bum of 595, 361, and *123, 

OPERATION. For conYenience we write, as before, the 
595 figures of the same order in the same column,^ 

30 j^ and begin with units to add. 

HOQ 3> 1> Ai^d 5 units are 9 units; we write the 

9. 2, 6, and 9 are 17 tens, or 1 hundred and 

Sum 1679 ^ tens; we write the 7, and add the 1 in with 

hundreds. 1, 7, 3, and 5 hundreds are 16 
hundreds^ or 1 thousand and S hundi^eds, which we write. There- 
fore, the sum required is 1 thousand, 6 hundreds, 7 tens, and 9 
units, or 1679. 

In piactioe,it IS sufficient to name only lesullB. Thus, in the op- 
eration we may say: three, four, nme^ — write 9 ; two, eight, se^- 
enteen^ — write 7 and add 1 with next column ; eight, eleven, six- 
teeuj — write 16 ; answer, 1679. 



Rule. 

Write (he numbers to be added so that figures of the 
same order shall stand in (he same column. 

Beginning vrith units, add each column separately, and 
write the sum underneath, if less than ten of the order 
added. 

If however, the sum is ten or more, write the right-hand 
figure, and add the number expressed by theotherfigure or 
figures toilh the numbers of Hie next column. 

Write the whole sum of the last column. 

Why is it oonyenient to haye figures of the same order in the same 
column ? Ans. Because, only units of tiie same order can be directly 
added. 

How do you write the numbers to be added % How do you add 
each column? "What do you do with the sum of each column? 
Bepeat ihe Bole. 
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Proof. Add the numbers a second time, but in such 
an order that they shall have been added the one 
time upwards and the other downwards. If the 
work is correct, the result will be the same by both 
methods. 







Examples. 






(3.) 


(*•) 


(5.) 


(6.) 


(7.) 


216 


462 


501 


691 


334 


103 


123 


120 


10 


160 


520 


211 


17 


9 


123 


839 


T86 


638 


710 


617 


(8.) 


(9.) 


(10.) 


(11.) 


(12.) 


610 


317 


491 


216 


929 


291 


812 


870 


726 


442 


208 


402 


143 


140 


312 


(13.) 


(14.) 


(15.) 


(16.) 


(17.) 


621 


T23 


991 


31 


818 


333 


451 


61 


615 


98 


998 


689 


781 


123 


3 


" 











How is additipn proved ? What is the reason for this proof ? Ans, 
The same error, if any, is not likelj to be repeated, when the same 
numbers are added in a dilBTerent order. 

Why do we find it convenient to begin with units to add 1 Ans, 
Because, if the sum of any column is greater than nine of the ordw 
added, we can readily add in its left-hand figure or figures with the 
next column. 



ADonxssi 



(IC) 


(») 


(Ml) 


(H.) 


(«.) 


110 

99 

6 


491 
149 


403 

40 

449 


331 
617 
100 


928 
713 
456 


(«) 


(54.) 




(25.) 


(26.) 


1781 

121 

5642 

2101 


206 
312 
8T1 
462 




125 

39 
620 
510 


9020 
3451 
7770 
1223 


(27.) 
DolLaa. 


(2S.) 




(».) 
MOes. 


(SO.) 
Bosheh. 


1234 
5610 
1432 


7261 

345 

69 




2168 
1681 
2002 


2341 
5123 
4402 



31. What is the sum of 9401, 105, and 47 t 

Ans. 9553. 

32. What is the sum of 324 -{-643 + 201 -{-46? 

Ans. 1214. 

33. Whatisthesnm of 5684-{-340+T006-{-309 + 
824? 

34. 170 + 640 + 126 -{- 123 + 11 = how many ? 

Ans. 1070. 

35. 36 + 320 + 708-f- 17 + 3 = how many? 

Ans. 1084. 
36- Find the sum of 31, 114, 3047, and 57183. 

Ans. 60375. 

When the ium of a colanm is ten or more, whj is the right- 
hftnd figure written ondemeath % Ans, Because it expresses units 
^ the order added. 
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3T. Find the sum of 19, 119, 11919, and 9191. 

38. A farmer has four fields ; the first yields 1109 
bushels of corn, the second 301, the third 516, and the 
fourth 613 ; how many bushels do the four fields yield ? 

Ans. 2539 bushels. 

39. George Washington was born in the year 1Y32, 
and lived 67 years. In what year did he die ? 

40. In January there are 31 days, February 28, 
March 31, April 30, May 31, and June 30 ; how many 
days are there in these six months ? Ans. 181 days. 

41. I have bought six lots of coal, consisting of 210, 
317, 258, 610, 516, and 311 tons, respectively; how 
many tons are there in all 7 Ans. 2222 tons. 

42. 'What is the sum of nine hundred three, four 
thousand fourteen, fifteen, sixty-three, and three thou- 
sand three hundred two ? Ans. 8297. 

43. What is the sum of fifteen thousand fifteen, one 
thousand six hundred one, ten thousand one hundred 
ten, and seven hundred seventeen ? Ans. 27443. 

44. Paid for a farm 6715 dollars for having it fenced 
635 dollars, and for having a bam built upon it 500 dol- 
lars. For how much must it be sold to gain 200 dollars ? 

Ans. 8050 dollars. 

45. What is the extent of the British Isles, if Scot- 
land has 30000 square miles, England 51200, Wales 
7200, and Ireland 32500 ? Ans. 120900 square miles. 

46. The United States is 3385000 square miles in ex- 
tent, Brazil 3000000, Russia in Europe 2100000, France 
204800, and Austria 259300 ; what is the extent of all 
these countries ? Ans. 8949100 square miles. 

Why is the left-hand figure or figures of the sum of a column 
added in with the next column at the left ? Ans. Because, ten 
units of the order added are one of tUo otdet \i«*X.»\!^3sgBKt« 



32 



ADDITION. 



. Long Coltunns. 

Practice upon the following examples, until the num- 
bers of each can be added correctly and rapidly, by 
naming results only. (Art. 41.) 



(47.) 



413 



(48.) 



(49.) 



2696 



(50.) 



(51.) 



63 


44 


123 


816 


150 


51 


36 


503 


134 


529 


91 


28 


115 


111 


271 


36 


33 


49T 


132 


114 


86 


55 


502 


436 


497 


45 


70 


212 


235 


320 


35 


34 


684 


147 


169 



2050 



(52.) 



(53.) 



(54.) 



(55.) 



(56.) 



307 


21 


746 


20 


173 


133 


86 


672 


93 


813 


810 


24 


336 


18 


324 


341 


14 


187 


78 


407 


458 


43 


267 


34 


611 


817 


54 


164 


27 


710 


802 


73 


928 


57 


206 


863 


32 


748 


26 


502 


4531 




4048 




3746 



Review Questions. What is Addition ? (39.) What is the 
ssaU/n Addition called 1 (39.) Repeat the Rale for Addition. (41.) 



SUBTRACTION. 88 



SUBTRACTION. 

4S. If John has 6 apples and gives his brother 4 of 
them, how many will he have left ? 

Solution. If John has 6 apples and gives his brother 
4 of them, he will (hen have left the difference betrveen 
6 apples and 4 apples, which is 2 apples. Therefore, 
he will have left 2 apples 

This operation consists in finding the difference be- 
tween the two given numbers, by taking the smaller 
from the larger, and is called svbtraction. Hence, 

43. Subtraction is the process of finding the differ- 
ence between two numbers of the same kind. 

The Difference, or Remainder, is the number left 
after the subtraction is performed. 

Thus, the difference between 6 apples and 4 apples is 
2 apples. 

44, The Subtrahend is the number subtracted. 

45, The Minuend is the number subtracted from. 

46. The Difference between two numbers is such 
a number as added to the smaller will equal the lar- 
ger ; or, such a number as subtracted from the larger 
will equal the smaller. 

Thus, the difference between 6 apples and 4 apples 
is 2 apples ; and 2 apples added to the 4 apples is 
equal to 6 apples ; or, 2 apples subtracted from 6 
apples is equal to the 4 apples. 

In what does the operation consist 1 What is Subtraction 1 
The Difference ? The Subtrahend 1 TJie Minuead ? The Differ- 
ence between two Numbers? nj 
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Subtraction Table. 



1 from 


2 from 


3 from 


4 from 


5 from 


1 leaves 


2 leaves 


3 leaves 


4 leaves 


5 leaves 


2 " 1 


3 '* 1 


4 " 1 


5 " 1 


6 " 1 


8 " 2 


4 " 2 


5 " 2 


6 " 2 


7 " 2 


4 " 3 


5 " 3 


6 " 3 


7 " 3 


8 " 3 


6 " 4 


6 " 4 


Y " 4 


8 " 4 


9 " 4 


6 " 6 


Y ." 6 


8 '' 5 


9 " 5 


10 " 5 


7 " 6 


8 " 6 


9 " 6 


10 " 6 


11 "• 6 


8 " T 


9 " Y 


10 " Y 


11 " 7 


12 " 7 


9 " 8 


10 '' 8 


11 " 8 


12 '' 8 


13 " 8 


10 " 9 


11 " 9 


12 " 9 


13 " 9 


14 " 9 


11 " 10 


12 " 10 


13 " 10 


14 " 10 


15 " 10 


6 from 


Y from 


8 from 


9 from 


10 from 


6 leaves 


Y leaves 


8 leaves 


9 leaves 


10 leaves 


7 " 1 


8 " 1 


9 " 1 


10 " 1 


11 '' 1 


8 " 2 


9 " 2 


10 " 2 


11 " 2 


12 " 2 


9 ." 3 


10 " 3 


11 " 3 


12 " 3 


13 " 3 


10 " 4 


11 " 4 


12 " 4 


13 " 4 


14 " 4 


11 " 6 


12 " 6 


13 " 6 


14 " 5 


15 " 5 


12 " 6 


13 " 6 


14 " 6 


15 " 6 


16 " 6 


13 " 7 


14 '' 7 


15 " 7 


16 " 7 


17 " 7 


14 " 8 


15 " 8 


16 " 8 


17 " 8 


18 "8 


16 " 9 


16 "" 9 


17 " 9 


18 " 9 


19 " 9 


16 '' 10 


17 " 10 


18 " 10 


19 " 10 


20 " 10 



47. The Sign of Subtraction is a short horizontal line, 
— , called minus. Thus, 6 — 4, read six minus four, 
denotes that 4 is to be subtracted from 6. 



What is the Si^ of Subtraction? Repeat the colnmn 1 from 
J. 2 from 2. 3 from 3. 4 from 4. 5 from 5. 6 from 8. 7 from 
^' 8 from 8. 9 Gvm 9, 10 from 10. 



SUBTRACTION. 
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Exercises on the Table. 



6 how many ? 9. 3 from 8 

8 how many? 10. Y from 11 

Y how many? 11. 6 from 12 

10 how many? 12. 6 from 13 

11 how many? 13. 9 from 13 
16 how many? 14. 2 from 11 
11 how many? 16. Y from 12 

8. 7 fromMO how many ? 16. 8 from 16 



2 from 
1 from 

3 from 

8 from 
6 from 

9 from 
3 from 



lY. 

18. 
19. 
20. 
21. 
22. 
23. 



31. 
32. 
33. 
34. 
36. 
36. 



6 from 8 
Y from 14 

3 from 6 
6 from 14- 
6 from 13 
8 from 9 

4 from 4 



how many? 
how many? 
how many? 
Tiow many? 
how many? 
how many? 
how many? 



24. 

26. 
26. 
2Y. 
28. 
29. 
30. 



2 from 11 
6 from lY 
9 from 16 
2 from 10 
Y from 16 
9 from 18 
6 from 14 



how maay? 
how many? 
how many? 
how many? 
how many? 
how many? 
how many? 
how many? 

how many? 
how many? 
how many? 
how many? 
how many? 
how many? 
how many? 



13 — 4 = how many ? 
9 — 6 = how many ? 
13 — 6 = how many ? 
16 — 6 = how many ? 
lY — 10 = how many ? 
18 — 9=hovmany? 



8 — 2 = how many ? 

14 — 8 = how many ? 

11 — 1,= how many ? 

16 — Y = how many ? 
^x. 19 — 10 = how many ? 
42. 20 — 10 = how many ? 



3Y. 
38. 
39. 
40. 
41. 



43. How many does 6 from 13 leave ? 6 from 23 ? 
6 from 43 ? 6 from Y3 ? 6 from 93 ? 



Review Questions. — What is the siga of S\i.bt»R5lw^ «SSs^n 
(47.) Sign of Addition? (40.) 
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44. How many does 6 from 12 leave ? 6 from 32 ? 
6 from 22 ? 5 from 42 ? 6 from 12 ? 

45. How many does Y from 11 leave ? Y from 21 ? 
? from 41 ? 1 from 64 ? T from 84 ? 

46. How many does 8 from 16 leave ? 8 from 36 ? 

8 from Y6 ? 8 from 96 ? 8 from 15 ? 8 from 65 ? 

4t. How many does 9 from 17 leave ? 9 from 21 ? 

9 from 3Y ? 9 from 6T ? 9 from" T7 ? 9 from 88 ? 

48. How many does 3 from 10 leave ? 3 from 40 ? 
3 from 60 ? 3 from 70 ? 3 from 90 ? 

Mental Szerdses. 

1. Mary had 8 books, and gave to her sister 3 of 
them ; how many books had she left ? 

SoLunox. She had lefl (he difference between 8 books 
and 3 books, and 3 from 8 leaves 5. Therefore, she 
had 5 books left. 

2. If a boy has 13 marbles and gives away 7 of 
of them, how many has he left ? 

3. Bought a watch for SIO and sold it for 17 ; how 
much was gained ? 

4. From a brood of 15 chickens the hawks have 
taken 6 ; how many remain ? 

5. If I go a-shopping with 18 cents, and spend 8 
cents, how much have I left ? 

6. Sold goods for 21 dollars, which was 5 dollars 
more than they cost me ; what did they cost me ? 

7. Bought a cow for 31 dollars, and paid down 9 
dollars ; how much was then owed ? 

BxTiKw QiTZSTioss. — What aie Knmbenf (11.) Figures? 
06.) How MDMBj are used 1 (16.) 
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8. Andrew has 4 cents, and wishes to buy a knife 
worth 42 cents ; how many more cents does he need ? 

9. 23 from 47 leaves how many ? 

Solution. — As many as the difference between 47 and 
23 ; 47 is 4 tens and 7 units, and 23 is 2 tens and 3 units ; 
2 tens from 4 tens leaves 2 tens, and 3 units from 7 unite 
leaves 4 unite ; anci 2 <ens, or 20 unite, and 4 unite arc 
24. Therefore, 2^ from 47 teares 24. 

10. 17 from ^ 28 leaves how many? 19 from 39 ? 

11. 25 from 46 leaves how many ? 35 from 55 ? 

12. There are 21 pupils in one school-room, and 33 
in another ; how many Jess are there in the one than 
in the other ? 

13. A merchant bought at one time 58 chests of 
tea, and at another 34 ; how many more did he buy 
at one time than at the other ? 

14. A farmer sold 27 bushels of wheat from a bin 
containing 49 bushels ; how many bushels were left 
in the bin ? 

Written Exercises. 

48, 1. Let it be required to subtract 325 from 958. 

OPERATION ^^^ convenience, we write the subtrahend 

under the minuend, so that figures of the 
Minuend, 958 g^^j^ order stand in the same column, and 
Subtrahend, 325 begin at the right to subtract. 

5 units from 8 units leave 8 units, which 

Difference, 633 ^g write underneath. 2 tens from 5 tens 

How do you write the given numbers ? Why is it convenient to 
have the figures of the subtrahend written under figures of the same 
order in the minuend ? Am, Because, only units of the same order 
can be subtracted ? 
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lesve 9 tens, wiuch ire write. 9 hundreds fix>m 9 hundreds 
lea^e 6 hundreds, which we write. Therefore, the difference 
required is 6 hundreds, 9 tens, and 3 units, or 633. 

2. Let it be required to find the difierencc between 
652 and 423. 

^ For convenience, we write, as. hefore, fig- 

uies (H the same order in the same colunm, 
Minnend, 652 3^^ b^;in with units to subtract. 
Snbtrahendy 423 Y^q cannot take 3 units from 2 units ; but 

we can take 1 ten from the 5 tens, leaving 

Difference, 229 4 tens ; and the 1 ten taken is 10 units, 
which added to the 2 units make 12 units ; 9 units fix>m 12 
units leave 9 units, which we write underneath. 2 tens fix>m 

4 tens leave 2 tens, which we write. 4 hundreds firom 6 hun- 
dreds leave 2 hundreds, which we write. Therefore, the differ- 
ence required is 2 hundreds, 2 tens, and 9 units, or 229. 

The operation ma^ he performed another waj : as the 3 units 
cannot be taken fixim 2 units, we add 10 units to the 2 units ; and 
9 units fixim 12 units leave 9 units, which we write. To bal- 
ance the 10 units added to the 2 units, we add 1 ten to the 
2 tens, in accordance with the principle, that if any two nwnben 
are equally increased tkebr difference remains the same ; and saj, 

5 tens from 5 tens leave 2 tens, which we write. 4 hundreds 
from 6 hundreds leave 2 hundreds, which we write. Therefore, 
the difference is 229. 

In practice, a briefer explanation is sufficient. Thus, we ma^ 
KLj : 3 fitxn 2, impossible ; but 3 fitxn 12 leaves 9 ; we write 9, 
and add 1 to the next figure; 1 plus 2 are 3, and 3 finran 5 
leaves 2, which we write ; 4 fitxn 6 leaves 2, which we write. 
Answer, 229. 

When a figure of the subtrahend is greater than the figure of the 
minnend above it, what do yon do ? Mention another way. Accord- 
ing to what principle is the 10 added to a figure of the minuend, 
balanced by the addition of 1 to the next left hand figure of the sub- 
indeadF 
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Rule. 



Write the less number under the greater, so that units 
of the same order shall stand in ffie same column. 

Beginning mth units, subtract each order of the subtra- 
hend from the order above it, and write the difference un- 
derneath. 

If the number of any order of the subtrahend be greater 
than that of the order above it, conceive the number of the 
upper order to be increased by ten, and the number of the 
next m'der of the minuend to be diminished by one, or the 
next order of the subtrahend increased by one, and proceed 
as before. 

Proof. Add the difference to the subtrahend, and, if 
the work is correct, the sum will equal the minuend ; or, 

Subtract the difference from the minuend, and if the 
work is correct, what is left \yill equal the subtrahend. 





FiTramplfts. 




Minuend, 


(8.) 
466 




(4) 
613 


(5.) 
2006 


Subtrahend, 


210 




664 


107 


Difference, 


196 




109 , 


1899 


Proof, 


466 




673 


2006 


(6.) 
rrom 890 




(7) 
626 


(8.) 
812 


(9.) 
723 


Subtract 763 




19. 


102 


16 













How are the given numbers written fiar subtraction ? Where do 
you begin to subtract ? If a figure of the subtrahend is greater 
than^ the figure above it, what do you do ? Repeat the Rule. What 
is the method of proof ? 
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From 
Take 


(10.) 
423 
810 


(11.) 
902 
113 


(12.) 
8T6 
576 


(IS.) 
200 
189 


From 
Take 


(14.) 
333 
244 


(15.) 
900 
109 


(16.) 
776 
445 


(17.) 
307 
206 


From 
Take 


(18.) 
2006 
1341 


(19.) 
2110 
1102 


(20.) 

1008 

19 


(2t;) 

4708 
1080 


From 
Take 


(22.) 

Dollan. 

7987 
890 


(28.) 
miM. 
4162 
1051 


(24.) 

Pounds. 

7910 
6820 


(25.) 

Tank. 
8008 

909 



1071 3111 1090 T099 

26. Prom 193T tons subtract 1128 tons. 

Ans. 809 tonb 
21. Prom 1000 barrels take 98 barrels. 

Ans. 902 barrels. 
28 463 cords less 209 cords = how many cords f 

29. 3612 rods — 2004 rods=liow many rods? 

Ans. 1608 rods. 

30. 21020 — 16101 = how many? Ans. 4919. 

31. 30000— 1010=how many? Ans. 28990. 

32. 111111 — 11112 = how many? Ans. 99999. 

33. Subtract 635 from 34621. Ans. 33986. 

Bbyiew Questions. — What is the sign of Subtraction? (47.) 
WhMt Ja the sign of Equality ? (40.) 
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84. Subtract 81012 from 81201. Ans. 189. 

36. Take 416 from 928. Ans. 612. 
^6. Take 313142 from 404030. Ana. 90888. 

37. I had 1630 dollars in the bank, but have drawn 
out 635 dollars. How many dollars have I remaining 
in the bank? Ans. 995 dollars, u 

38. Paid 225 dollars for a horse and 165 dollars for 
a buggy ; how much more was paid for the horse 
than for the buggy ? Ans. 60 dollars. 

39. How old was a man in 1865, who was bom in 
1819? 

40. The Pilgrims landed at Plymouth in 1620 ; how 
long after was the Declaration of Independence, which 
was in 1776 ? Ans. 156 years. 

41. John Jones bought a farm for 4000 dollars, and 
has paid for it within 719 dollars. How much has he 
paid already ? Ans. 3281 dollars. 

42. Maryland has 9356 square miles, and Delaware 
2120 square miles ; how many more square miles has 
the one than the other? Ans. 7236. 

43. A farmer raised 6723 bushels of corn, and has 
sold 3846 bushels; how much remains unsold? 

44. From ten thousand ten, take one thousand onr 
hundred and one. Ans. 8909. 

45. From sixteen thousand five nundred and ninety, 
take twelve thousand nine hundred and nine. 

Ans. 3681. 

46. A trader bought 30 casks of cider, containing 
1890 gallons, and sold 23 casks, containing 1449 gal- 

Review QuESTiONg. — What is Addition? (39.) What 'w the 
Sam ? (39.) Of what name or kind is the sam % Ans, The same as 
tJiat of the numbers added. 
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Ions. How many casks, and how many gallons, were 
left? Ans. 7 casks; 441 gallons. 

47. The salary of the President in fonr years 
amounts to one hundred thousand dollars ; if his ex- 
penses in that time are 63575 dollars, how much of 
his salary will be left ? Ans. 36425 dollars. 

48. Albert Smith sold in one year goods to the 
amount of 58692 dollars, which was 5863 dollars more 
than he gave for them. How much did he give for 
the goods? Ans. 52829 dollars. 

49. The smaller of two numbers is 61342, and the 
larger 1000300 ; what is their difference? 

50. If the mean distance of the sun from the earth 
is ninety-five million one hundred seventy-three thou- 
sand one hundred and twenty-seven miles, and that 
of the moon two hundred thirty-eight thousand six 
hundred and fifty miles, how much farther is the sun 
than the moon from the earth? 

Ans. 94934477 miles. 

Examples Combiniiig Addition and Subtraction. 

1. A man having 7839 dollars, paid away at one 
time 817 dollars, and at another 2163 ; how much 
did he then have left? 

OPERATION. ^® ^^ ^^^ ^^ difference between 7839 

dollars and the sum of 2163 dollars and 

2163 7839 g^j dollars; the sum of 2163 dollars and 

317 2480 817 dollars is 2480 dollars; and the differ- 

ence between 7839 dollars and 2480 dol- 

2480 6359 lars is 5359 dollars. Therefore, he had left 
5359 dollars. 

Bbview Questions. ^ What is Subtraction ? How does it differ 
Hvm Addition 1 Ans, It is the reverse ot ^Mv^SaTi. 
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' 2. Bought flour to the amount of 256 dollars, cloth 
to the amount of 317 dollars, and paid down 873 dol- 
lars ; how much remained to be paid ? 

Ans. 200 dollars. 
3 Henry Smith went out with 435 dollars to settle 
accounts. He paid 115 dollars to one man, received 
119 dollars from another and paid 316 to another. 
How much had he left? Ans. 123 dollars. 

4. A boy had 216 apples ; he sold 34 of them one 
day, 72 another day, and afterwards 29 ; how many 
had he left ? 

5. Bought a house for 3166 dollars, laid out for re- 
pairs on it 593 dollars, and sold it for 3500 dollars ; 
how much was lost by the bargain ? Ans. 258 dollars. 

6. Sold cloth for 10 dollars, sugar 17 dollars, pork 
43 dollars, beef 19 dollars, and fish 13 dollars ; and 
in payment received a check for 75 dollars, and a 50- 
dollar note. How much change should be paid back t 

Ans. 23 dollars. 

7. A farmer buys a yoke of oxen for 163 dollars. 
He exchanges them for others, paying 27 dollars, and 
then sells for 200 dollars. Did he gain or lose?— ^ 
and how much ? 

8. Dana estimates that there are workable coal 
measures in the United States to the extent of 130000 
square miles ; and in Great Britain and Ireland of 
12000, in Spain of 4000, in France of 2000, and in 
Belgium of 518. How much do those of the United 
States exceed those of the other countries named ? 

Ans. 111482 square miles. 

Of what name or kind is the answer in Subtraction 1 Ans. The 
same as that of the Minuend and Subtrahend ? What is the Rule 
for Subtraction 'i Proof ? 



44 MULTIPLICATION. 

MULTIPLICATION. 

49. If a boy can earn 5 dollars in one week, how 
many dollars can he earn in 4 weeks 7 

Solution. If a boy can earn 5 dollars in one week, 
he can earn in 4 weeks 4 times 5 dollars, which are 
20 dollars. Therefore, if he can earn 6 dollars in 
one week, he can earn in 4 weeks 20 dollars. 

Here the process consists in taking the 5 dollars 
as many times as the given number of weeks, or 4 
times, and is called Multiplication. Hence, 

50. Multiplication is the process of taking one 
number as many times as there are units in another 
number. 

51. The Product is the result of the multiplication. 
62, The Multiplicand is the number to be taken. 

53. The Multiplier is the number denoting how 
many times the multiplicand is to be taken. 

54. The Factors are the multiplier and multiplicand. 

55. The Product of two or more factors is the same 
in whatever order they are taken. 

Thus, the product of 4 by 3, or 3 
by 4, is 12. • This is shown by the 
engraving. The number of pears in 
the picture are the same, whether 
we consider them 4 in a row and 
3 rows, or 3 in a row and 4 rows. 



6666 



Of what does the process of the solution consist ? What is 
Multiplication? The Product? What is the Multiplicand ? What 
is the Multiplier 1 The Factors ? Show that the product of two 
factors is the same in whatever order taken. 



MULTIPLICATION. 



46 



Multiplication Table. 



Once 1 


2 times 


3 times 


4 times 


6 times 


6 times 


1 is 


1 


1 are 2 


1 are 3 


1 are 4 


1 are 5 


1 are 6 


2 " 


2 


2 " 


4 


2 « 6 


2 « 8 


2 " 10 


2 " 12 


3 " 


3 


3 " 


6 


3 " 9 


3 " 12 


8 " 15 


3 " 18 


4 " 


4 


4 " 


8 


4 " 12 


4 " 16 


4 " 20 


4 " 24 


5 " 


5 


5 " 


10 


6 " 15 


5 " 20 


5 " 25 


5 « 30 


6 " 


6 


6 « 


12 


6 " 18 


6 " 24 


6 " 30 


6 « 36 


7 " 


7 


7 " 


14 


7 " 21 


7 " 28 


7 " 35 


7 '* 42 


8 « 


8 


8 « 


16 


8 " 24 


8 « 32 


8 " 40 


8 " 48 


9 " 


9 


9 " 


18 


9 « 27 


9 " 36 


9 " 45 


9 " 54 


10 " 


10 


10 " 


20 


10 " 30 


10 " 40 


10 « 50 


10 « 60 


11 " 


11 


11 « 


22 


11 " 33 


11 " 44 


11 « 65 


11 « 66 


12 " 


12 


12 " 


24 


12 " 36 


12 " 48 


12 " 60 


12 " 72 


7 times 


8 times 


9 times 


10 times 


11 times 


12 times 


1 are 7 


1 are 8 


1 are 9 


1 are 10 


larell 


1 are 12 


2 " 


14 


2 " 


16 


2 " 18 


2 « 20 


2 " 22 


2 " 24 


3 " 


21 


3 " 


24 


3 " 27 


3 « 30 


3 " 33 


3 " 36 


4 " 


28 


4 « 


32 


4 " 36 


4 " 40 


4 " 44 


4 " 48 


5 " 


35 


5 " 


40 


5" 45 


6 ** 60 


5 « 55 


6 " 60 


6 « 


42 


6 " 


48 


6 « 64 


6 « 60 


6 " 66 


6 " 72 


7 " 


49 


7 " 


66 


7 " 63 


7 " 70 


7 « 77 


7 " 84 


8 " 


66 


8 " 


64 


8 « 72 


8 " 80 


8 « 88 


8 " 96 


9 " 


63 


9 " 


72 


9 " 81 


9 « 90 


9 " 99 


9 « 108 


10 " 


70 


10 " 


80 


10 " 90 


10 " 100 


10 « 110 


10 « 120 


11 " 


77" 


11 " 


88 


11 « 99 


11 " 110 


11 " 121 


U " 132. 


2 " 


84 


12 " 


96 


12 " 108 


12 " 120 


12 " 132 


12 « 144 



56. The Sign op 
X, read multiplied 
plied by 4. 



Multiplication is an inclined cross, 
by. Thus, 5 X 4= is read, 6 multi- 



Repeat the column once 1. 2 times I. 3 times 1. 4 times I. 5 
times 1. '6 times I. 7 times 1. 8 times 1. 9 times. 1. 10 times 
1 . 11 times 1 . 12 times i . What is lYv^ S\^ ^l "^xsi^Y^^ia^^^vl 
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Exercises on the Table, 

1. S times 8 are how many? 

2. 2 times 7* are how many ? 

3. 4 times 2 are how many ? 

4. 5 times 3 are how many? 

5. 4 times 5 are how many ? 

6. 7 times 3 are how many ? 

7. 6 times 7 are how many ? 



8. 6 times 2 are how many? 

9. times 9 are how many ? 

10. 8 times 3 are how many? 

11. 9 times 7 are how many? 

12. 7 times are how many? 

13. 5 times 8 are how many ? 

14. 6 times 5 are how many ? 



16. 
16. 
17. 
18. 
19. 
20. 
21. 



8X9 = how many ? 
10X2 = how many ? 
9X0 = how many ? 
7X2=: how many ? 
8X4 = how many ? 

11 X 8= how many? 

12 X5 = how many? 



22. 
23. 
24 
25. 
26. 
27. 
28. 



3 X 9 = how many? 
12 X 2 = howmany? 

4 X 7 = how many ? 
11 X 6 = how many ? 

9 X 6 = ^>ow many? 

10 X 8 = how many? 

7 X 12 = how many? 



29. 6 times 11 are how many ? 
SO. 7 times 7 are how many ? 

81. 6 times 10 are how many ? 

82. 4 times 9 are how man)!^^? 
S3. 11 times 10 are how many ? 



34. 8 times 8 are how many ? 

35. 9 times 9 are how many ? 

36. 11 times 11 are how many ? 
37 10 times 10 are how many ? 
38. 12 times 12 are how many ? 



Mental Exercises. 

1. What will 3 oranges cost at 6 cents apiece ? 

Solution. Since 1 orange cost 6 cents, 3 oranges 
will cost 3 times 6 cents, which are 18 cents. There- 
fore, 3 oranges at 6 cents apiece will cost 18 cents, 

2. If a boat will carry T men, how many men will 
4 boats of the same size carry ? 

3. If a quart of berries can be bought for 8 cents, 
how znanj cents will be required to buy 6 quarts f 
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4. How much can be obtained for 8 melons, at 12 
cents apiece ? 

5. By reading 9 pages a day, how many pages can 
you read in 9 days ? 

6. What cost 12 tons of coal, at 5 dollars a ton ? 

I. What cost 11 pencils, at 10 cents apiece ? 

8. If a boat sails at the rate of 9 miles an hour, 
how far will it sail in 12 hours ? 

9. When flour is 8 dollars a barrel, how much must 
be paid for 7 barrels ? 

10. How many are 4 times 24 f 

Solution. As many as the prodnxit of 24: by 4:. 24 
is 2 tens and 4 units ; 4 times 2 tens are 8 tens, or 80 
units, and 4 tim£S 4 units are 16 units ; wMch added 
to 80 units equal 96 units. JTherefore, 4 times 24 are 96. 

II. How many are 3 times 16? 3 times 35? 

12. How many are 5 times 18 ? 4 times 27 ? 

13. What cost 7 pounds of butter, at 41 cents a 
pound ? 

14. If 1 book costs 33 cents, how much will 5 books 
cost? 

Written Exercises. 
57. Let it be required to multiply 564 by 7. 
^„„ , For convenience, we write the multi- 

OPERATION. ,. J xi. -^ • xv u- V 

plier under the units m the multiph- 
Multiplicand, 564 ©and, and begin with units to multiply. 
Multiplier 7 7 times 4 units are 28 units, which 

equal 2 tens and 8 units ; we write the 8 

Product, 3948 ^nits, and reserve the 2 tens to add to 

Why is it convenient to bedn with units to multiply? Ans. Be- 
.cause, if the product of any of the orders contains units of the next 
higher order, they may be readily added to the prodact qC tVNSbX w&Kt. 
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the next product 7 times 6 tens are 42 tens, whicli with the 
2 tens added are 44 tens, or 4 hundreds and 4 tens, we write 
the 4 tens, and reserye the 4 hundreds to add to the next 
product 7 times 5 hundreds are 35 hundreds, which with the . 
4 hundreds added are 89 hundreds, or 3 thousands and 9 hun- 
dreds ; which we write. Therefore, the product is three thou- 
sand nine hundred and forty-eight, or 8948. 

2. Let it be required to multiply T36 by 206. 

OPERATION. For convenience, we write the mul- 

T.;r IX' T J >ro/j tiplier under the multiplicand, so that 
Mu tiphcand. J36 ^^ ^ ,^^ ^^ ^J^^ ^^^^^ .^ ^^. 

Multiplier, ^ g^g column; and multiplying by 

P t' 1 f ilAlfi ^^ units, as inthe preceding opera- 

T. J i \ ■, . w«« t><"ii ^e obtmn 4416 units. There 

Products, 1 14720 ^j^g ^ tens, we writ« a cipher 

Product, 151616 ^ndemeath and pass to the hundre^' 

figure of the multipher. 2 hundreds 
are two hundred units, and 2 hundred times 6 units are 12 hun- 
dreds, or 1 thousand and 2 hundreds. . We write the 2 hundreds, 
and reserve the 1 thousand to add to the next product 2 
hundred times 3 tens are 6 hundred tens, equal 6 thousands, 
and the 1 thousand added are 7 thousands, which we write. 
2 hundred times 7 hundreds are 14 hundred-hundreds, equal 1 
hundred-thousand, and 4 ten-thousands, which we write, and 
obtain 1472 hundreds, or, with the cipher on the right, 14720 
tens. Adding the two partial products we have for the entire 
product 151616. Therefore, the product of 736 by 206 is 
151616. 

In practice, the name of the order of units may be omitted. 
Thus, in the operation of the first question : 7 times 4 are. 28 ; 
we write the 8, and add the 2 to the next product ; 7 times 6 
are 42, and 2 are 44 ; we write 4, and add 4 to the next prod- 
uct ; 7 times 5 are 85, and 4 are 39 ; answer, 8948. 

Explain the operations. 
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Rula 

Write (he muUiplier under (he mriUiplicandl so thai 
units may stand under units, tens under tens, etc. 

y the muUiplier contains hut one order, begin with 
units and multiply each order of the multiplicand by 
it, writing the right-hand figure of each product under- 
neath, adding the other orders, if any, to the next prod- 
uct, observing to write aU the fibres of the last product. 

If the multiplier contains mjore than one order, mul- 
tiply by each order separately, writing the right-hand 
figure of each partial product under its own muUiplier. 
The sum of the partial products wiU be the entire prod- 
uxst. 

Proof. Multiply the multiplier by the multipli- 
cand; and, if the work is right, the prodnct will be 
the same as that first obtained. 



Examples. 
3. Find the product of 634 by 242. 



Proof. 



634 
242 






1068 = 

2136 = 

1068 = 


534 X 
534 X 
634 X 


2 

40 

200 



Ans. 129228 = 634 X 242 



242 
634 

968 
T26 
1210 

129228 



How do jovi mnltiplj when the multiplier has but one figure ? 
How when it has more than one figure ? Why is the right-hand 
figure of each partial product written under its multiplier ? Ans. 
That units of the same order may stand in the same column, for 
convenience in adding. Repeat the Bole. What is thft Bccy^C^ 
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(*•) 


0) 


(6.) 


(7) 


Mnltiply 


361 


123 


892 


904 


By 


5 


8 


9 


4 


Ans. 


1806 5184 


8028 


3616 


(8.) 


(9.) 


(10.) 


(11.) 


(12.) 


101 


335 


806 


139 


618 


1 


3 


6 


2 


8 


(18.) 


(14.) 




(15.) 


(16.) 


1031 


2461 


- 


3008 


1213 


11 


5 




4 


12 


(n> 


(18.) 


(19.) 


(20.) - 


31? 


1426 




1260 


2311 


18 


15 




14 


23 


(21.) 


(22.) 


(28.) 


(24.) 


1611 


1212 




8023 


1441 


121 


192 


12. . 


66 


315 


25. Multiply 956 by 




Ans. 11412. 


26. Multiply 521 by t. 




Ans. 3689. 


21. Multiply 365 by 


25. 




Ans. 9125. 


28. Multiply 1836 by 


32. 




Ans. 58152. 



Why is a pardal product of the same order of units as the figure 
of the maltiplier which produced it ? Ans. Because units multiplied 
hy units produces units; units multiplied by tens produces tens; units 
maJapUed hj hundreds produces hmdrtds^ etc. 
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29. Multiply 895 by 11. 

30. 3706 X 207 = how many ? 

31. 2136 X 19 = how many ? 

32. 958 X 34 = how many ? 

33. 4Y696 X 144 = how many ? 



Ans. 9845. 

Ans. 767142. 

Ans. 40566. 

Ans. 32572. 

Ans. 6868224. 



58, Since the product of any number by is 0, 
observe to write in an operation a cipher under each 
cipher of the multiplier. 

If, however, the multiplier is 10, 100, 1000, etc., 
the product is obtained, at once, by writing after the 
multiplicand as many ciphers as are in the multiplier. 

For, the value expressed by figures is made tenfold 
by each removal of them an order to the left. (Art. 
33.) Thus 2 X 10 = 20, 2 X 100 = 200, etc. 





(34.) 


(86.) 


(86.) 


(87.) 


Midti] 


)ly 519 


186 


162 


2400 


By 


20 


60 


103 


200 



Ans. 10380 



480000 



38. Multiply 23467 by 10. Ans. 234670. 

39. Multiply 68920 by 100. 

40. Multiply 48006 by 3040. Ans. 145935200. 

41. How much will a farm of 149 acres cost, at 96 
dollars an acre ? Ans. 14304 dollars. 

42. If a ship sail 192 miles a day, how far will it 
sail in 56 days ? Ans. 10752 miles. 

Why do ^ou write a cipher in the operation under each cipher 
of the multiplier? How do you multiply by 10, 100, 1000, etc.? 
<jriye the reason. 
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43. If a coach-wheel turn round 346 times in going 
a mile, how many times will it turn round in going 
95 miles ? Ans. 328T0 times. 

44. What will 49 yards of drilling cost, at 3T cents 
per yard ? Ans. 1813 cents. 

46. What will 146 tons of h§y come to, at 15 dol- 
lars a ton ? Ans. 21*75 dollars. 

46. How much will 320 barrels of flour cost, at 9 
dollars a barrel ? Ans. 2880 dollars. 

4T. How many men are there in an army of 20 
regiments, of 980 men each ? Ans. 19600. 

. 48. What is the value of 130 United States "bonds, 
at 113 dollars each ? Ans. 14690 dollars. 

49. If the average number of beats of the heart in 
childhood is 106 in a minute, what will be the num- 
ber per hour, or 60 minutes ? Ans. 6300. 

60. If the earth in its orbit around the sun moves 
at the rate of 68000 miles an hour, how far does it 
move in one day or 24 hours ? Aus. 1632000 miles. 

Examples 

COMBINXNG ADDITION OK SUBTBAOTION AND MULTIPLICATION. 

1. If 3T trees yield 13 bushels of apples each, and 
41 others yield 11 bushels each, how many bushels 
do they all yield ? 

Solution. They all yield as many bushels as the prod- 
ucts of 3T times 13 bushels, and 41 times 11 bushels; 
3Y times 13 bushels are 481 bushels^ and 41 times 11 
bushels are 461 bushels ; and 481 bushels and 461 
bushels are 932 bushels. Therefore, they all yield 932 
bushels. 

Beview QrssnONS. — What is Addition? (39.) Subtraction? 
(43.) What IB the result of Addition caWed'\ ^a9.\ What is the 
malt of Sabtraction called ? (43.) 
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2. Bought 713 tons of coal for 2852 dollars, and 
sold it at 6 dollars a ton ; how much was gained by 
the operation ? Ans. 1426 dollars. 

3. Sold 325 barrels of apples at 3 dollars a barrel, 
and received. 650 dollars in cash, and a note for the 
balance. For what sum was the note ? 

4. A farmer bought 32 sheep at 6 dollars each, 31 
cows at 45 dollars each, and 3 horses at 162 dollars 
each. He sold the whole for 2500 dollars ; how much 
did he gain ? Ans. 427 dollars. 

5. A merchant bought 7 rolls of carpeting, each 
containing 27 yards, and 4 rolls each containing 18 
yards. How many yards did he buy in all ? 

Ans. 261 yards. 

6. If a man earn 950 dolla];s a year, and his expenses 
are 2 dollars a day, how much can he save in a year, 
or 365 days ? 

7. Jones and Smith start from the same place and 
travel in opposite directions, Jones at the rate of 32 
miles a day, and Smith at the rate of 34 miles a day. 
How far apart will they be at the end of 6 days ? 

Ans. 396 miles. 

8. Arthur has 135 dollars and his brother has 4 
times as much, lacking 15 dollars ; how much has 
his brother ? Ans. 525 dollars. 

9. Bought a dictionary for 6 dollars, a set of his- 
tories for 22 dollars, and a select library for 137 dol- 
lars ; and gave in payment a check for 63 dollars, 
and three 50-dollar bills. How much should be re- 
ceived back ? Ans* 48 dollars. 

Review Questions. — What is the larger of the two given num- 
bers called in Subtraction ? Ans. The Minuend. In Multiplication, 
what is the result called 'i (51.) 
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10. Two steamers start at tlie same time to meet 
each other, the one from Boston and the other from 
Liverpool, which places are 2883 miles apart. Pro- 
vided that one sails at the rate of 192 miles a day, 
and the other at the rate of 168 miles a day, how 
many miles will they be from each other at the end 
of 5 days ? Ans. 1083 miles. 
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59t 1. At 2 cents each, how many apples can be 
bought for 8 cents ? 

SoLunoK. A8 many apples as 2 cents are contained 
times in 8 cents ; 2 cents are contained in 8 cents, 4 times. 
Therefore, at 2 cents each, 4 apples can be bought for 8 
cents, 

2. If 9 marbles be divided equally among 3 boys, 
how many marbles will each boy have ? 

Solution. Each boy vnU have 
1 of the 3 equal parts of 9 marbles ; 
loftheB equal parts of 9 marbles 
is 3 marbles. Therefore, each boy 
wiU have 3 marhUs. 

Here, in the first solution the process consists in 
finding how often one of two given numbers of the 
same name or kind is contained in the other ; and, 
in the second, it consists in separating one of two 

Beyibw Qub8tiok8. — What is Multiplication ? (50.) The Prod- 
mctf (51.) The Multiplicand? (52.) The Multiplier? (53.) 
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gh'eh numbers of different names or kinds into as 
many equal parts as there are units in the other. 
Both illustrate what is called DrnsioN. Hence, 

60. Division is the process of finding how many 
times one number is contained in another ; or of find- 
ing one of the equal parts of a number. 

One of two equal parts of a number is called one 
half. Thus, one half of two is one. 

One of three equal parts of a number is called one 
third. Thus, one third of six is two. 

One of four equal parts of a number is called one 
fourth. Thus, one fourth of four is one. 

In like manner, one of the five equal parts of a 
number is called one Jifth ; one of the six equal parts 
is called one sixth ; one of the ten equal parts is called 
one tenth ; one of the one hundred equal parts is called 
one hundredth, etc. 

Hence, a whole number has two halves, three thirds, 
four fourths, five fifths, ten tenths, one hundred hun- 
dredths, etc. 

61. One or more equal parts of a unit are called 
fractions, to distinguish them from unbroken, or whole 
numbers, which are called integers, or integral num- 
bers. 

6(3. The DrnDEND is the number to be divided. 

63. The Divisor is the number by which we divide. 

64. The Quotient is the result or number obtained 
by the division. 

Of what does the process in the second solution consist ? What 
do both illustrate ? What is Division ? What is one of the two 
equal parts of a number called ? One of three e qual parts ? One of 
four equal paV-s ? One of five ? One of six 1 What is the Divi- 
dend 1 The Divisor 1 The Quotient ? 
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65t The Remaindeb is that part of the diyidesd which 
is left over after finding the exact whole number of 
the quotient. Thus, 3 is contained in 7, 2 times and I 
over as a remainder. The division of this I, indicated 
by writing the divisor 3 underneath it, with a line be- 
tween, gives J, which written after the whole number 
of £he quotient, makes the complete quotient 2^, read 
two and one-Qtird. 

Division Table. 



1 in 


2 in 


3 in 


4 in 


5 in 


1, 1 time 


2, 1 time 


3, I time 


4, 1 time 


5, 1 time 


2, 2 times 


4, 2 times 


6, 2 times 


8, 2 tames 


10, 2 times 


8, 8 « 


6, 3 ". 


9, 3 " 


12, 8 " 


15, 8 " 


4, 4 " 


8, 4 ** 


12, 4 " 


16,4 « 


20, 4 " 


5, 5 " 


10, 5 " 


15, 5 " 


20, 5 « 


25, 5 " 


6, 6 " 


12, 6 " 


18, 6 « 


24, 6 « 


80, 6 " 


7, 7 « 


14, 7 " 


21, 7 " 


28, 7 « 


35, 7 « 


8, 8 " 


16, 8 « 


24, 8 « 


32, 8 « 


40, 8 " 


9, 9 " 


18, 9 " 


27, 9 " 


36, 9 " 


45, 9 " 


10,10 « 


20, 10 " 


30, 10 " 


40, 10 " 


50, 10 " 


6 in 


Y in 


8 in 


9 in 


10 in 


6, Itime 


7, 1 time 


8, Itime 


9, 1 time 


10, 1 time 


12, 2 times 


14, 2 times 


16, .2 times 


18, 2 times 


20, 2 times 


18, 8 " 


21, 8 « 


24, 8 " 


27, 8 " 


30, 8 « 


24, 4 " 


28, 4 « 


32, 4 " 


86, 4 " 


40, 4 « 


30, 5 " 


85, 5 « 


40, 5 " 


45, 5 " 


50, 5 ** 


86, 6 " 


42, 6 " 


48, 6 " 


54, 6 " 


60, 6 « 


42, 7 " 


49, 7 « 


56, 7 " 


63, 7 " 


70, 7 " 


48, 8 " 


56, 8 , « 


64, 8 " 


72, 8 « 


80, 8 « 


54, 9 " 


63, 9 « 


72, 9 « 


81, 9 " 


90, 9 " 


60,10 " 


70, 10 « 


80,10 " 


90, 10 " 


100,10 " 



What is the Remainder ? Repeat the column 1 in 1 . 2 in 2. 3 
in S, 4 in 4. 5 in 5. 6 in 6. 7 in 7. & m S. 9 in. 9. 10 in 10. 
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66. The Sign of Division is a short horizontal line 
with a dot above and below it, -f-, read, divided by. 
Thus, 6 -f- 2 is read, six divided by 2. 

Sometimes, in place of the dots, the number divided 
is written above the line, and the number which di- 
vides it is written below. Thus, f is read, six 
divided by two, or six halves. 

Exercises on the Table. 



1. 4 in 12 how many times ? 

2. 5 in 10 how many times? 

3. 3 in 27 how many times ? 

4. 8 in 64 how many times ? 

5. 2 in 16 how many times? 

6. 6 in 42 how many times ? 

7. 9 in 18 how many times ? 



15. 8 

16. 18 

17. 27 

18. 66 

19. 20 

20. 36 

21. 81 



2 = how many ? 

6 = how many ? 
. 3 = how many ? 

7 :=. how many ? 

• 2 = how many ? 

• 6 r= how many ? 
. 9 = how many ? 



29. 
30. 
31. 
32. 
83. 
34. 
35. 



3 in 30 '.ow many times? 
5 in ?< > how many times? 

7 i 1 28 how many times ? 

8 in 1 6 how many times ? 
7 in 14 how many times ? 

9 in 63 how many times ? 
10 in 80 how many times ? 



8. 3 in 18 how many times? 

9. 7 in 49 how many times ? 

10. 4 in 16 how many times? 

11. 5 in 50 how many times ? 

12. 8 in 64 how many times ? 

13. 9 in 54 how many times ? 

14. 10 in 70 how many times ? 



22. 
23. 
24. 
25. 
26. 
27. 
28. 



30 -f- 8 = how many ? 
15 -f- 5 = how many ? 
-^ 8 ^ how many ? 



24- 



-;- o ^ DOW many r 
45 -f- 9 = how many ? 
40 ~ 5 = how many ? 
63 ~ 7 = how many ? 
72 ~ 8 ^ how many ? 



86. 2 in 18 how many times ? 

37. 6 in 54 how many times ? 

38. 4 in 36 how many times ? 

39. 10 in 90 how many times ? 

40. 8 in 80 how many times ? 

41. 9 in 72 how many times ? 

42. 10 in 100 how many times ? 



What is the sign of Division ? 
of the dots ? 



What sometimes takes the plac^ 
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Mental Exercises. 

1. How many oranges, at 5 cents each, can be 
bought for 46 cents ? 

Solution. As many oranges as 6 cents are contained 
times in 4.5 cents, which are 9. Therefore, 9 oranges 
can be houghi for 46 cents. 

2. If hats are 4 dollars each, how many can be 
bought for 24 dollars ? 

3. How many quarts of milk, at 6 cents a quart, 
can be bought for* 42 cents ? 

4. When berries are 10 cents a quart, how many 
quarts can be bought for 60 cents ? 

6. At 7 dollars a ton, how many tons of coal can 
be bought for 49 dollars ? 

6. How many pounds of sugar, at 9 cents a pound, 
can be bought for 72 cents ? 

T. If you can travel 4 miles in an hour, how 
many hours will it take you to travel 36 miles ? 

8. When 3 barrels of flour cost 27 dollars, what 
will be the cost of 1 barrel ? 

Solution. The cost of 1 barrel will be one third of 
the cost of 3 barrels ; and one third of 2Y dollars is 9 
dollars. Therefore, the cost of 1 barrel mil be 9 dol- 
lars. 

9. If 1 men cut 42 cords of wood in a week, how 
many cords does 1 man cut ? 

BsviBw QuBSTioKS. — When a Dumber is divided into two eqoa] 
parts, what is one of the parts called ? When divided into three 
eqaaJ parts ? 
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10. If 10 pounds of rioe cost 90 cents, how mnch 
is it a pound ? 

11. A farmer sold 8 sheep for 40 dollars ; how 
much apiece did he get for them ? 

12. At 30 dollars for 3 plows, what is the cost of 
each plow ? 

13. Mr. Rollins bought 9 barrels of flour for t2 
dollars ; what did he pay per barrel ? 

14. How many times is 8 contained in 96 ? 

Solution. 96 ts 9 tens and 6 ; 8 tn 9 tens, 1 ten 
time, and 1 ten remaining ; 1 ten remaining equaU 10 
units ; 10 units and 6 units are 16 units ; and 8 tn 16 
units 2 units times. Therefore, 8 is contain^ in 96, 1 
ten and 2 units times, or 12 times. 

15. How many times is 5 contained in 65. 

16. Divide 99 by 3. 88 by 4. TT by T. 
IT. How many times 5 in 125 ? In 1T5 ? 

18. How many times 6 in 132 ? In 108 ? 

19. If 9 writing-books cost 108 cents, what is the 
cost of each ? 

20. At 104 dollars for 8 tons of coal, what is the 
cost per ton ? 

67, Division is the reverse of multiplication. The 
dividend answering to the product, and the divisor 
and quotient to the factors. 

When the division is performed mentally, except 
writing the quotient figures, the process is called 
Shobt DmsioN ; and when the operation is written in 
full, the process is called Long Division. 

Of what is Division the reverse ? What is Short Division f 
Long Division ? What does prefixed mean. \ Ax^. P\»i«A Vj^bs« 
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Written Exercises. • 

68» To'diyide by Short BiYifiioxu 

1. Let it be required to divide 1*701 by 4. 

OPERATION. ^^ convenience we write 

the divisor at the left of the 

Divisor, 4)im Dividend, dividend, and b^n at the left 

"TIT, r^ . . X *o divide. 
426J Quotient. ^ j^ contained in 17 hundreds 

4 hundreds limes and 1 hundred remaining. We write the 4 
hundreds. The 1 hundred we consider prefixed to the tens, 
making 10 tens. 4 in 10 tens, 2 tens times, and 2 tens re- 
maining. We write the 2 tens. The remaining 2 tens we 
consider prefixed to the 1 unit, making 21 units. 4 in 21 
miits, 5 units times, and 1 unit remaining. We write the 5 
imits. We then indicate the diviaon of the remainder, 1 unit, 
by the divisor 4, and annex to the integral part of the quo- 
tient; and have for the complete quotient 425^. Therefore, 
the quotient of 1701 divided by 4 is 4 25 J. 

2. Let it be required to divide T63 by Y. 

oPFRATTow ^®' convenience we write the 

divisor and begin to divide as m 
Divisor, 7)763 Dividend, the preceding operation. 

/x . 7 in 7 hundreds, 1 hundred 

109 Quotient. ^^^ ^^ich we write. 7 in 6 

tens, tens times, which we write. We prefix the undivided 
6 tens to the 8 units, making 63 units. 7 in 63 units, 9 times, 
which we write/ Therefore, the quotient of 763 divided hy 7 
is 109. 

In practice we may say, 7 in 7, 1, wluch we write 7 in 6, 
0, which we write ; prefix the 6 to the figure 8 ; 7 in 68, 9, 
which we write ; answer, 109, 

Rbvibw Questions. — What is the Proof in Addition? (41.) 
Jo iSobtraction ? (48.) In Multiplication ? (57.) 
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Rule. 

Write ike divisor cU the left of the dividend. 

Begin at the left ; divide the number expressed by the 
fewest figures of the dividend that tvill contain the divisor, 
and write the result beneath. 

If there is a remainder, regard it as prefixed to the fig- 
ure of the next lower order ; divide as before, and so con- 
tinue till all the figures of the dividend have been used. 

If any partial dividend is less than the divisor, write a 
cipher in the quotient, and prefix: the partial dividend to 
^figure of the next lower order, if any, for a new divi- 
dend. 

If there be a final remainder, yyrite it, vnth the divisor 
beneath, after the integral part of the quotieviL 

Proof. Multiply the whole number of the quotient 
by the divisor, and to the product add the remainder, 
if any; and the result will equal the dividend, if the 
work is right. 

Examples. 

(3.) (40 <5.) 

Divisor, 6)1806 Dividend. 8)694 9)1890 

361 Quotient. Ans. 231^ Ans. 210 
6 8 9 



Proof, 1806 Proof, 694 Proof, 1890 

How do you write the divisor ? Where do you begin to divide ? 
How do you proceed if there is a remainder? How do you pro- 
ceed when any partial dividend is less than the divisor ? When 
there is a remaioder after dividing the last figure ? What is the 
Eulel ThePi-oofI 
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4)8126 

2031} 

(10.) 
»)813 

(14.) 
f)80971 



t)3614 



9)3464 




502 

(11.) 
6 )1705 

(15.) 
3)5280 



384} 

(li) 
9)9100 

(16.) • 
8)903T4 



335 




18. Divide 57848 by 8. 

19. Divide 8028 by 9. 

20. Divide 3616 by 4. 

21. Divide 2275 by 7. 

22. 50405 -§- 5 = how many f 

23. 65412 -^ 3 = how many t 

24. 947 -5- 4 = how many t 

25. A±|aA = how many ? 



(17.) 
9)91080 

Ans. 7231. 

An8.892. 

Ana. 904. 

Ans. 325. 

Ans. 10081. 

Ans. 21804. 

Ans. 236|. 

Ans. 18212. 



•9. When the divisor is 10, 100, 1000, etc., the 
quotient is obtained, at once, by cutting off at the 
right of the dividend as many figures as there are 
ciphers in the divisor. 

For, since figures are multiplied by 10 by annexing 
one cipher, by 100 by annexing two -ciphers, etc., 
(Art. 58,) and as division is the reverse of multipli- 
cation, cutting off one figure at the right of the div- 
idend divides it by 10, cutting off two figures divides 
it by 100, etc 

When the diyisor is 10, 100, 1000, etc, how can the qaotient he 
bhtained at once? How are figures mnltiplied hj 10? By 100? 
How can yon diyide hj 10 ? By 100 ? 
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A. dot (.) called the Decimal Point, may be used to 
denote where the catting off or separation is made, 
and the remainder will be the part on the right of 
the point. Thus, 1326 -s- 10 = 132.6 = 132^^, read, 
one hundred thirty-two units and six tenths ; 1326 -i- 
100 = 13.26= 13^, read, thirteen units and twenty- 
six hundredths ; 1326 -s- 1000 = 1.326 = l^VW^ I'oad, 
one unit and three hundred twenty-six thousandths ; 
etc. That is, ' 

The firsi order at (he right of the decimal point ex- 
presses tenths ; (he second, hundredths ; (he (hird, (hour 
sandths, etc, 

26. Divide 19Y5 by 10. Ans. lOT^. 

21. Divide 46Y6 by 100. Ans. 46^. 

28. Divide 901 by 100. Ans. OyJ^. 

29. Divide 1860 by 10. Ans. 186. 

30. Divide 1Y930 by 1000. Ans. iT-ftftfe. 

31. At 6 dollars each, how many sheep can be pur- 
chased for 1806 dollars f Ans. 301. 

82. At 10 dollars a barrel, how many barrels of 
flour can be purchased for 1440 dollars ? Ans. 144. 

33. 7 men working together earned 1647 dollars ; 
what is each man's share of it ? Ans. 221 dollars. 

34. A gentleman dying left 24560 dollars, to be 
divided equally between his wife and three sons. 
What will be the share of each f Ans. 6140 dollars. 

35. John Stevens sold melons at 9 cents each, to 
the amount of 2943 cents. How many did he sell ? 

How do we denote where the catting-off is made ? Why is the 
decimal point so called ? Am. From ckoem, the Latin for ten. 
What does the first order at the right of the decimal point e^presy 9 
The second order ? The third ? 
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86. How maDj watches, at 100 dollars each, can be 
bought for 978000 dollars t 

3T. If a man can do a piece of work in 366 days, 
how many days will it take 5 men to do the same ? 

Ans. T3. 

38. If a prize amounting to 95163 dollars be di- 
vided between 8 men, how much will each receive ? 

Ans. 11895| dollars. 

39. At 6 dollars a ton, how much coal can be bought 
for 19201 dollars ? Ansl 3200^ tons. 

70. To divide by Long Division. 

1. Let it be required to divide 34531 by 15. 

OPERATION. .«, .^ ., J. . 

We wnte the divi- 

Dividend. sor, and be^ to di- 
Divisor 15)34531(2302^ Quotient, vide as in short divis- 
30 ion. 
— 15 is contained in 
45 84 thousands, 2 thou- 
45 sand times ; we write 
— the 2 thousand in the 
031 quotient, at the right 
30 of the dividend. 15 
— ^ X 2 thousand = 30 
1 Remainder. thousand, which sub- 
tracted from 84 thousand, leave 4 thousand. Bringing down 
the figure of the next lower order of the dividend, we have 

Review Questions. — When is Division called Short Division 1 
(67. J When called Long Division 1 (67.) How do Short and Long 
Division differ ? Ans, In the former the answer only is written, but 
in tbe latter the work as well as the answer is written. 
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45 handrecl, in which 15 is contained 8 hundred times ; we 
write the 3, hundred in the quotient 15 X 8 hundred = 45 
hundred, which subtracted from 45 hundred, leaves nothing. 
Bringing down the next figure, we have 8 tens, in which 15 
is contained tens times ; we write the tens in the quotient, and 
bringing down the next figure, we have 31 units, in which 15 
is contained 2 times ; we write the 2 in the quotient Multi- 
pljring and subtracting, as befi^re, "we have a remainder of 1 ; 
and, for the complete quotient, 2SQ2^. 

In practice, we ma/ say : 15 in 84, 2 limes ; write 2 in the 
quotient ; 15 X 2 = 30, which from 34 leaves 4. Bring down 
5.; 15 in 45, 3 times; write 3 in the quotient; 15 X 8 = 45, 
which from 45 leaves 0. Bring down 3 ; 15 in 3, times ; 
write in the quotient. Bring down 1 ; 15 in 31, 2 times; 15 
X 2 :^ 80, which from 81 leaves 1. Answer, 2302^. 

Rule. 

Write the divisor ai (he left of the dividend. 

Begin at the left ; divide the number expressed by the 
fewest figures of the dividend that will contain the divisor, 
and write the quotient at the right of the dividend. 

Multiply the divisor by this quotient; subtract the 
product from the part of the dividend v^ed, and to Qj^ 
remainder bring down the next figure of the dividend. 

Divide as before, and so continue till all the figures 
of (he dividend have been used. 

If there be a final remainder write it, with the divisor 
beneath, after the integral part of the quotient. 

Proof. The same as in short division. 

How do you write the divisor 1 Where do you begin to divide t 
How do vou multiply and subtract ? . What is the Rule ? The 
Proof? 
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Szazaplds. 
2. Divide 26639 by 19. 



OPBBATION. 




PBOor. 


19)26639(1402,15, 
19 


Ans. 


1402 
19 


16 
16 


ler. 


12618 
1402 


039 
38 


26638 

1 Bemainder. 


1 Bemainc 


26639 


8. Divide 88763 l^ 


32. 


4. Divide 400000 by 96. 


OPERATION. 




OPKEATION. 


82)88763(2773|J 
64 




96)400000(4l66f| 
384 


24:1 

224 




160 
96 


236 
224 




640 
676 


123 
96 




640 
576 


21 
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Review Questions. — What is an Operation? flS.) A Bule? 
I4,J What an Example ? (p. 20.) What w an Exercise ? (p. 10.) 
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Divide, 




6. 6780 by 16. Ans. 462. 


23. 


2780 by 13. 


6. 9126 by 26. Ans. 366. 




Ans. 213H- 


7. 68762 by 32. 


24. 


42024 by 103. 


Ans. 1836. 




Ans. 408. 


8. 40666 by 19. 


26. 


27030 by 19. 


A.n8. 2136^. 


26. 


45817 by 35. 


9. 32672 by 34. 


27. 


6318 by 27. Ans. 234. 


10. 29880 by 96. 


28. 


77112 by 204. 


11. 3762 by 24. 




Ans. 378. 


Ans. 166H. 


29. 


9990 by 54. 


12. 7168 by 28. Ans. 266. 




Ans. 185. 


13. 6760 by 16. Ans. 460. 


30. 


34331 by 11. 


14. 1748 by 18. Ans. 97^^. 




Ans. 3121. 


16. 22200 by 222. 


31. 


11520 by 12. 


16. 9126 by 26. Ans. 365. 


32. 


66327 by 320. 


17. 46^78 by 16. 




Ans. 207:^^. 


Ans. 2864^. 


33. 


46800 by 144. 


18. 462442 by 183. 




Ans. 325. 


19. 6904 by 82. Ans. 72. 


34 


241086 by 1132. 


20. 208126 by 345. 




Ans. 212HiJ. 


Ans. 603;^. 


35. 


727604 by 3602. 


21. 65706 by 73. 




Ans. 202. 


Ans. 900V^. 


36. 


437850 by 75. 


22. 14220 by 316. Ans. 46. 




Ans. 5838. 


37. If 630 dollars be divided 


equally among 15 men, 


how much will each receive ? 


Ans. 42 dollars. 


38. At the rate of 31 miles 


an hour, how long will 


a train of cars be in going 1116 miles ? Ans. 36 hours. 



Review Questions. — What is Division ? (60.) What is the 
nnmber to be divided called % (62.) The number by which we di- 
vide 1 (63.) 
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39. If a ship sail 3648 maSea in 24 dsjs, at what 
late is that per day ? Ana. 152 miles. 

40. If 12 schools together have 1932 scholars, 
what is the average nnmher of each ? 

Ans. 161 scbolars. 

41. When 16 acres cost 23M doDais, what is the 
cost per acre ? Jins. 144 dollars. 

42. If 100 men share eqnallj a prize of 1T650 dol- 
lars, what is the share of each ? 

43. When 110 plows are worth 1320 dollars, what 
is each plow worth ? Ans. 12 dollars. 

44. If 21 boshels of wheat weigh 1260 pounds, what 
is the weight of one boshel ? 

45. 25 workmen lecehred for a job 3155 dollars, to 
be eqaallj dirided among than ; how mnch did each 
one receive ? Ans. 126^ dollars. 

46. A field containing 11 acres produced 746 bush- 
els of com ; what was the yield per acre ? 

Ans. 67 A bnshels. 

47. If a person can copy 50 words in a minnte, 
how long will he be in copying 47569 words f 

Ans. 951i% minntes. 

48. At a sale, 28 carriages sold for 6972 dollars ; 
what was the average rate ? Ans. 249 dollars. 

49. The salary of the President of the United SUtes 
18 25000 dollars a year ; how mnch is that a day, 
there being 365 days in a year ? Ans. 68^|}. 

50. The distance from the earth to the moon is 
240000 miles ; how long would a person be in reach- 
ing it, supposing he could move regularly 30 miles an 
hour ? Ans. 8000 hoars. 

Smvimw QuEBTlOVB. — What 18 ISotBLT^n'^ V^%.\ 'Komeration? (36.) 
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Exercises on the Preceding Bnles. 

1. Add together ninety thousand three hundred and 
forty, one thousand three hundred and six, and two. 

Ans. 91648. 

2. Subtract five thousand three hundred and seven- 
teen, from sixteen thousand one hundred and thirty-four. 

3. A and B start from the same point and travel 
in opposite directions. How far ^part are they when 
A has gone 67 miles and B 139 miles ? 

4. The smaller of two numbers is 669, and their 
diiference is 731 ; what is tfie larger number ? 

Ans. 1300. 
5., A and B start from the same point and travel 
in the same direction. How far apart are they when 
A has gone 198 miles and B 319 miles ? 

6. The product of two factors is 4680, and one of 
the factors is 15 ; what is the other factor? 

Ans. 312. 

7. Bought goods to the amount of 3467 dollars, 
paying for them in corn 421 dollars, in wheat 968 
dollars, and the rest in money. How much money 
was paid ? 

8. From (612 + 12) take (316 — 32). Ans. 340. 

9. (691 X 3) + 29 = how many ? Ans. 1802. 

10. Gave 3375 dollars and 5 horses, worth each 126 
dollars, for a farm of 160 acres ; what was the cost 
of the farm per acre ? Ans. 26 dollars. 

11. What number is that which if added to 1000 
will amount to 5417 ? Ans. 4417. 

Keview Questions. — What ia Addition? (39.) Subtraction? 
(43.) Multiplication? (50.) 
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12. Bought 3 barrels of flour at 12 dollars a barrel, 
and T tons of hay at 20 dollars a ton, and paid for 
the whole 44 sheep^ How much each was allowed 
for the sheep ? Ans. 4 dollars. 

13. (665 + 10) -5- 25 = how many ? Ans. 23. 

14. Paid one-half of 36730 dollars for some oil lands, 
which turned out to be 963 dollars more than their 
true value ; what were they worth ? 

Ans. 17402 dollars. 

15. If the yearly income of a farmer is 2163 dol- 
lars, and from it he has to pay 122 dollars for repairs, 
35 dollars for taxes, 516 dollars for hired help, and 
805 dollars for support of his family, how much can 
he save ? Ans. 685 dollars. 

16. A drover has 2144 dollars, with which he wishes 
to buy horses at 165 dollars each, and then lay out 
the remainder for sheep at 4 dollars each. How 
many of each can he buy ? 

Ans. 12 horses, and 41 sheep. 



UNITED STATES MONET. 





71, United States Money is the legal currency of 
the United States. 

What is United States Money? 
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Table 

10 mills make 1 cent, marked c. 

10 cents, " 1 dime, " d. 

10 dimes, " 1 dollar, " $ 

10 dollars. " 1 eagle, " E. 



71 





73, The Coins of the United States are of bronze, 
nickel, silver, and gold, as follows : — 



Bronze. 


Cent, 


value 




1 


€• 




Two-cent piece, 


it 




2 


C. 


NiCKlL. 


Three-cent piece. 


n 




8 


c. 


SiLTER. 


Three-cent piece. 


it 




8 


c. 




Half-dime, 


tt 




5 


C- 




Dime, 


n 




10 


c. 




Quarter-dollar, 
Half-dollar, 


tt 
tt 




25 
50 


c. 




Dollar, 


tt 


% 


1. 




Gold. 


Dollar; 


tt 


% 


1. 






Quarter-eagle, 
Three-dollar piece. 
Half-eagle, 
Eagle, 
Double-eagle, 


tt 
tt 
tt 
tt 

tt 


% 2i. 
% 8. 
% 5. 

$10. 
$20. 




Repeat the Table. Of what are Coins of the 1 
Which are of Bronze? Of Silver? Of Gold? 


[Tnited 


States? 
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73. In accounts, eagles are expressed in dollars, 
dimes in cents, and -mills often in parts of a cent. 

Thus, 3 eagles are called 30 dollars ; 2 dimes, 20 
cents ; and 6 mills, often, half a cent. 

74. The Dollar is the unit of United States Money. 





Eagles are tens of dollars, dimes are tenths, cents 
hundredths, and mills thousandths, of a dollar, and they 
are separated from dollars by the decimal point, (.) 

Hence 44 eagles, 4 dollars, 4 dimes, 4 cents, and 
4 mills, are written 

..^ $444,444, 

and read four hundred forty-four dollars, forty-four 
cents, and four mills. 

75. In United States Money, 10 of a lower denom- 
ination make 1 of the next higher, according tovthe 
principle of the Arabic niethod of notation (33). 
Hence, 

United States Money may he vrritten, added, subtracted, 
multiplied, and divided, by preceding rules. 

How are Eagles expressed in accotmta ? Dimes ? Mills, often ? 
What is the nnit of United States Money? What are Eagles? 
Dimes? Cents? Mills? How are dimes, cents, and mills sepa- 
rated from dollars ? How many of a lower denomination in United 
States Money make 1 of the next higher ? How may United States 
Ifonejr be written, added, subtracted, etc. ? 
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Mental Exerdses. 

1. How many mills are there in T cents? 

Solution. Since in 1 cent there are 10 mills, in T cents 
there are T tiTnes 10 mills, which are TO mills. There- 
fore, in T cents there are TO mills, 

2. How many cents are there in 8 dimes ? 

3. How many dollars are there in 6 eagle&f 

4. How many dimes are there in 6 dollars f 

5. How many dollars are there in 4 half-eagles ? 

6. How many cents are there in six half-dimes ? 
T. How many cents are there in 4 quarter-dollars? 

8. How many dollars are there in 3 double-eagles ? 

9. How many cents are there in TO mills ? 

Solution. Since in 10 mills there is 1 cent, in TO mills 
there are as many cents as 10 mills are contained times in 
70 mills, which are T. Therefore, there are T cents in TO 
mills, 

10. How many dimes are there in 60 cents ? 

11. How many dollars are there in 100 cents ? 

12. How many dollars are there in 300 cents ? - 

13. How many dollars are there in TO dimes ? 

"Written Exercises. 
Copy and read the following : — 

1. $ T.65. 4..$ 16.125. T. $100.06. 

2. $12.20. 6. $TT.005. 8. $363.65. 

' 3. $3T.02. 6. $11,111. 9. $21T.T55. 

Explain the first solution. The second. 
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Write in figures : — 

10. Twenty-five dollars, fifteen cents. Ans. $ 25.15. 

11. Sixty-three dollars, seven cents. Ans. $63.0T. 

12. One hundred dollars, ten cents. Ans. $ 100.10. 

13. Two dollars, two cents, and five mills. 

Ans. $2,025. 

14. No dollars and sixteen cents. Ans. $ 0.16. 

15. Twenty-five dollars and five mills. 

Ans. I 25.005. 

ADDITION. 
7«. 1. Add $21.38, $1.82, and $31,015. 

OPERATIOK 

4 91 Qfi ^^^ convenience, we write the nunben so 

' that figures of the same order shall stand in 

'^'^^ the same colomn, and begin at the right to 

31.015 2idd, observing to place the decimal point be- 

^TTTTT *tween dollars and cents. 
$54,215 

(2.) (3.) (4.) (5.) 

$100.31 $ 91.636 $167,345 $ 18.45 

19.435 160.05 70.00 29.68 

3.005 10.109 •r07.0T 106.05 



Ans. $122,750 $154.18 

6. What is the sum of $960.17, $817.05, $3.09, 
and $29.19 ? 

7. Bought a coat for $ 12.50, a vest for $ 6, a pair 
of shoes for $2.12^, and a handkerchief for $0.87^ ; 
how much did the whole cost? Ans. $21.50. 

How are the numbers written in Addition of United States Money 9 
Why ? Ans. Because only numbers of the same denomination can be 
added ? Where do yon begin to add ? Where do you place the ded- 
mal point in the resolt ? How many mills in half a cent $ 
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8. Sold a horse. for $208, a cow for $ '70, and some 
hay for $ 2T.60 ; how much did the whole bring ? 

9. Albert Dayton owes A $146.91, B $1690.84, 
C ^345.11, D $918.85, and E $ 1144.'76 ; what is the 
whole amount of his debts ? Ans. $ 4245.46. 

10. If I give for a plow $ 10.63, for a wagon 
$86.75, for a load of hay $17.15, and for a hoe 
$ 1.25, how much do they all cost me ? 

11. A merchant owes three hundred and seven 
dollars, six. hundred twenty-two dollars and eighty- 
eight cents, sixty-two dollars 17 cents and 5 mills, 326 
dollars 12 cents and«5 mills ; how much does he owe? 

, Ans. $ 1317.18. 

SUBTRACTION. 

77. 1. Subtract $109.02^ from $963.03. 

OPERATION. For convenience, we write the subtrahend 

ft 963 030 ^"^^^ the minuend, so that figures of the same 

10Q 09*^ order shall stand in the same column, and 

• begin at the right to subtract, observing to place 

ft 854- 005 *^® decimal point between dollars and cents. 

Here, in the subtrahend, we write the \ cent 
as 5 mills ; and in the minuend note the place of mills by 0. 

(2.) (3.) (4.) (6.) 

$80f.09 $420.35 $87,305 $8,340 

191.63 319.06 19.32 6.765 



$ 615.46 $ 1.575 

6. Subtract $59.23 from $319.07. Ans. $259.84. 

7. Subtract $87.62J from $93.08. Ans. $5,465. 

How do you write the numbers for subtracting 1 Where do you be- 
gin to subtract ? Where place the decimal point ? 
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8. On going to the village I bad in my pocket 
$102.50; but I spent in a store $37.85. How much 
bad I tben left? Ans. $64.65. 

9. From $7 take 7 cents. Ans. $6.93. 

10. From $11 take 1 mill. Ans. $ 10.999. 

11. Bought a slate for 25 cents, an arithmetic for 
60 cents, some other books for $12,125, and some sta- 
tionery for $1.62^, and gave in payment a twenty- 
dollar note. How much change should be received? 

Ans. $5.40, 

MULTIPLICATION. 
78. 1. Multiply $316.12 by 5. 

OPERATION. 

$ 316.12 ^c begin at the right to multiply, observing 
5 to place tiie decimal point between dollars and 



$1580.60 
(2.) 

14 


(3.) 
$210.06 
37 ' 


$40,625 
24 


2856 
714 


147042 
63018 


-162500 
81250 


$99.96 $n'r2.22 $975,000 

5. Multiply $192,076 by 108. Ann. $20744.10. 

6. Multiply $47.56 by 16. 

7. What cost 9 tons of coal at $ 5.50 per ton ? 

Ans. 49.50. 



Beyiew Questions. — What is United States Money? What 
are coins? Ans. Pieces of metal conyerted into money by legal 
stamping. Of what metals are the coins of the United States ? 
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8. What will be the cost of 663 bushels of wheat 
at $2.25 per bushel ? Ans. $ 1266.75. 

9. Bought 260 pounds of sugar at $0,125 per pound, 
and sold it at $ 0.15 per pound ; what was the gain 
in the operation ? Ans. $ 6.50. 

10. Sold 4 cords of wood at $ 8 a cord, 3 tone^ of 
hay at $32.50 each, taking in part payment a cow 
worth $63 and the balance in money. How much 
money was received ? Ans. $66.50. 

11. What cost 36 pairs of shoes at $2.12} each 7 

12. What cost 31 yards of broadcloth at $ 6.50 per 
yard? Ans. $201.50. 

13. Sold 316 pairs of boots at $6.50 per pair, and 
received in payment $1000 down, and the balance in 
a note. For how much was the note? Ans. $1054- 



DIVISION. , 
79, 1. Divide $65.56 by 8. 

OPERATION. 

8^£ 65 f /% Dividing the dollars and the cents, we have 

' a remainder which we write as a part of a 



or, 



$ 8.191 ^^^^ 

In the second operation, the division is ex^ 

tended to mills by supplying the mills' place 

8)$ 65.560 jn the dividend. The two answers, although a 

little different in form, express the same value. 

9 O.l«70 

How may the division be extended from dollars to cents, when thezo 
is a remainder, and no cents in the dividend ? Ans. By supplying the 
two places of cents by ciphers. How may the division be extended to 
mills from cents, when tnere is a remainder, and no mills in the divi 
dend ? Ans. By supplying the place of mills by a ci^her^ 



1 
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2. Divide $ 491 by 4. 



OPERATION. 



4)$ 491 4)$ 491.00 

or, 



$ I24c^ $ 12425 

(3.) (4.) (6.) (6.) 

9)$ 648.81 8)$ 108 6)$ 986.40 1)$ 684.614 

12.09 $ 91.802 

I. Divide $2764.25 by 1. Ans. $394,892-]-. 

Here, in the answer, the ngn -[- ^hows that the division is 
not exact 

8. Paid $ 18 for 12 sheep ; how much was that for 
each? Ans. $6.50. 

9. A merchant paid $255 for 15 sheep ; how much 
was that a head ? Ans. $ 3.40. 

10. If $ 11.44 be paid for 26 yards of drilling, what 
is the cost per yard ? Ans. $ .44. 

II. If 24 men receive $ 631 to be equally divided 
among them, how much is each man's share ? 

Ans. $26,541-1". 

12. Bought 25 yards of cambric for $ 4 ; how much 
was that a yard? Ans. $.16. 

13. A farmer expended $421.12^ for 201 sheep; 
for how much apiece must he sell them, so as neither to 
gain nor lose ? Ans. $ 2.125. 



Wliat does the sign -♦- writteii'aftfti wi «i\i^^«c mdicate ^ 
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BILLS AND ACCOUNTS. 

80. A Bill is a written statement of merchandise 
bought or sold, or of services rendered. 

81. An Aocount is a written statement of debt and 
credit, between two parties. 

The party owing is the Debtor, and the party owed 
is the Creditor, 

8& A bill is receipted when its payment is acknowl- 
edged by the party in whose favor it is, or by some 
one authorized to act for him. 

Beckon and find the amount due on each of the 
following bills. 

/V^ -=,/1(^ ^^^i4, <»'^ /J^ /^dT.' 

J90 .^JijLA»»uAj ff .s^, 



^^ss.4c 



What is a Bill? An Account 1 Which party is the Debtor ? Which 
the Creditor ? When is a bill nceipted ? 
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/>.^ -=/K^ €U:,.^, .^^ f, ^9€^. 



/rSso.S^ 



« /». ff »o Ml <=^4i»«^, ff 9.^0, 



^9i4T. ^ <^. 

^ ^ccS.co 

.^fal^^u^ Ju^ .J^ .m, -=^^ ^^6^.BO 
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WJ3IGHTS AND MEASURES. 

Avoirdnpois Weight. 

83t This weight is used for nearly all articles esti- 
mated by weight, except gold, silver, and jewels. 

Table. 
16 drams (dr.) make 1 ounce, oz. 

16 ounces, 1 pound, lb. 

25 pounds, 1 quarter, qr. 

4 quarters, 1 hundred-weight, cwt. 

20 hundred weight, 1 ton, T. 

Formerly 112 pounds were reckoned a hundred- 
weight, and 2240 pounds a ton, but seldom now, ex- 
cept for coal at the mines, or goods at the United 
States custom-houses. 

Mental Exercises. 

1. How many drams in 2 ounces ? In 4 ounces J 

2. How many ounces in 3 pounds ? In 6 pounds ? 

3. How many pounds in 3 quarters ? In 5 quar- 
ters ? 

4. How many quarters in 5 hundred-weight? 

6. How many hundred-weight in 2 tons ? In 6 
tons ? 

6. How many ounces in 32 drams ? In 48 drams ? 

7. How many pounds in 64 ounces ? In 48 ounces ? 

8. How many pounds in 4 hundred-weight ? In 10 
hundred-weight? 

For what is Avoirdupois Weight used ? Bepeat the Table. How 
many pounds were formerly a hundred-weight 1 A ton ? 
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9. How many hundred-weight in 8 quarters ? In 
24 quarters? 

10. How many tons in 40 hundred-weight ? In 80 
hundred-weight i 

Troy Weight. 
• 84* This weight is used for gold, silver, and jewels. 

Table, 

524 grains (gr.) make 1 pennyweight, pwt. 
20 pennyweights, 1 ounce, oz. 

12 ounces, 1 pound, lb. 

Apotheoabies, in mixing medicines, use the pound, 
cunce (I), and grain, of this weight ; but divide the 
ounce into 8 drams (3), each equal to three scruples 
0), each scruple being equal to 20 grains. 

A pound Avoirdupois is equal to 7000 grains 
Troy- 
Mental Exercises. 

1. How many grains in 2 pennyweights ? In 3 
pennyweights ? 

2. How many pennyweights in 3 ounces 7 In 5 
ounces ? 

3. How many ounces in 4 pounds 7 In 5 pounds 1 

4. How many pennyweights in 48 grains ? In 72 
grains ? 

5. How many pounds in 32 ounces ? In 48 ounces f 

For what is Troy Weight used? Repeat the Table? What de- 
nominations of Troy Weight do apothecaries use ? How is the ounce 
divided by them ? How many grains Troy are equal to a poiyid Avoir- 
dopois ? 
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Xilnear Measure. 

85. Linear or Long Measurers used for distances 
and the length of articles. 

Table. 

12 inches (in.) make 1 foot^ ft. 

3 feet, 1 yard, yd. 

6J yards, 1 rod, rd. 

40 rods, 1 furlong, fur. 

8 furlongs, 1 mile, m 

Also, 4 inches make 1 hand ; 6 feet 1 fathom ; 8 
miles 1 league. 

In measuring cloOi and other woven fabrics, the 
^yard is divided into halves, eigMia, and sixteenths, or 
nails. 

Mental Exercises. 

1. How many inches in 2 feet ? In Y feet ? 

2. How many feet in 4 yards ? In 11 yards ? 

3. How many yards in 2 rods ? In 4 rods ? 

Solution. Since (here are b\ yards in 1 rod, ihere 
are 2 times 6^ yards, or 2 Hmes 6 yards and 2 times 
i yard in 2 rods ; 2 times 5 yards are 10 yards, arJft 
2 tim£s ^ a yard is 1 yard ; 10 yards and 1 yard are 
11 yards. Therefore, there are 11 yards in 2 rods 

4. How many rods in 2 furlongs ? In 3 farlongs f 
6. How many furlongs in 6 miles ? In 9 miles ? 

For what is Linear Measure used ? Hepeat the Table. How many 
inches make^ 1 hand 1 How many feet 1 fathom ? How many milQ» 
1 league ? How is the yard divided in mevxaxmxv^ tVi^'\ 
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6. How many yards in 18 feet ? In 30 feet ? 
Y. How many rods in 11 yards ? 

Solution. Since there is in 6^ yards, or in 11 
half yards, 1 rod, there are as many rods in 11 yards 
or 22 half yards, as 11 half yards are contained times 
in 22 half yards, which are 2. Therefore, there are 2 
rods in 11 yards. 

8. How many furlongs in 80 rods ? In 120 rods ? 

9. How many miles in 16 furlongs ? In 24 fur- 
longs 7 

Sxir&ce Measure. 

86, A Surface is that which has only length and 
breadth. 
87t The Area of a figure is its quantity of surface. 

88i An Angle is the difference in D 

direction of two straight lines, which 
meet at a- point. Thus, AOD and 
DCB are angles. 

89. A Square is a figure having 
four equal sides and four equal an- 
gles. 

The area of a square, each of 
"Hrhose sides is 1 yard, is 1 square 
yard. 

90. A Rectangle is any figure 
having four sides and four equal angles. 

In the figure are 9 small squares, and if they are 
supposed to be 1 inch long and wide, the area will 

What is a Saiface ? The Area of a figure ? An Angle? A Square? 
A 'Rectangle ? 




• 
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1 Square Yard. 
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be 9 square inches. It is, therefore, evident that, by 
multiplying the number of units in the one side by those 
in the other, we obtain the number of small squares 
in the rectangle. Hence, 

The area of a rectangle is equal to the product of the 
length by the breadth 

91t Surface or Square Measure is used in measur- 
ing surfaces. 

Table. 

144 sqnare inches (sq. in.) make 1 square foot, sq. ft. 

9 square feet, 1 square yard, sq. yd. 

SOJ square yards, 1 square rod or perch, P. 

40 square rods or perches, 1 rood, R. 

4 roods, 1 acre, A. 

640 acres, 1 square mile, M. 

Land is usually measured by Gunter's chain, which 
is 4 rods, or 66 feet, long, and divided into 100 links, 
each 7^^ inches long. I square chain is 16 square 
rods, and ten square chains are 1 acre. 640 acres 
make one section of land. 

Mental Exercises. 

1. How many square inches in 1 square foot? 

2. How many square feet in 5 square yards ? 

3. How many square yards in 1 square rod ? In 
4 square rods ? 

4. How many square rods in 2 roods ? In 3 
roods ? 

How is the Area of a Rectangle found ? For wkat is Surface Meas- 
ure used ? Repeat the Table. How is land usually measured ? 
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5. How many roods in 5 acres ? In 10 acres ? 

6. How many acre^make 1 square mile ? 

7. How many square yards in 46 square feet? In 
81 square feet? 

8. How many square rods in 121 square yards ? 

9. How many roods in 80 square rods ? In 120 
square rods ? 

10. How many acres in 16 roods ? In 28 roods ? 

Solid Measure. 

9!8. A SouD, or Body, is that 
which has length, breadth, and 
hight or depth. 

93. A Cube is a body bound- 
ed by six square and equal sides 
or faces. 

If a cube is 1 yard or 3 feet 
long, 1 yard or 3 feet wide, and ^ ^^^ ^^^ 

1 yard or 3 feet high, it is a cubic or solid yard. 

94. A Rectangular Solid is a body bounded by 
rectangular faces. 

::zz 






^ ^ >" 


y" 


y^\y \y 


y" 
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^ 


y^ 
y 






















V 




In the large cube are represented 3 tiers of small 
cubes, of 3 rows each, and 3 in a row. If each of 

Wh&t 13 a Soli^ ? A Cube ? What is a Rectangolar Solid ? 
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these small cubes is supposed to be one solid foot, 
then in the large cube there evidently are in one of 
the equal tiers 3 times 3 solid feet, or 9 solid feet, 
and in the 3 tiers, 3 times 9 solid feet, or 27 solid 
feet, or as many as the product of the length, breadth, 
and bight or depth. Hence, 

The corUhUa of a rectangular solid 18 equal to (he 
product of the length, breadth, and higkt or depth, 

95. Solid or Cubic Measure is used in measuring 
bodies, or things having length, breadth, and hight 
or depth. 

Table. 

1T28 cubic inches (cu. in.) make 1 cubic foot, cu. ft. 

2? cubic feet, 1 cubic yard, cu. yd. 

40 cubic feet, 1 ton, T. 

128 cubic feet, 1 cord, 0. 
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A cord of wood is a pile 8 
feet long, 4 feet wide, and 4 
feet high. A cord foot (c. f.) 
is 1 foot in length of this pile, 
or 16 cubic feet. 1 Cord. l c. f. 

A perch of masonry, or of building stone, is 24} 
cubic feet. 



Mental Exercises. 

1. How many cubic inches in 1 cubic foot ? 

2. How many cubic feet in 2 cubic yards f 

What is the contents of a Rectangular Solid eqnal to ? For what 
is Solid Measare used 1 Repeat the Table. What is a cord of wood ? 
A cord foot 1 A perch of stone 1 
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8. How many cubic feet in 2 tons ? In 3 tons ? 
4. How many cubic feet in a cord ? 
6. How many cubic yards in. 54 cubic feet ? In 
81 cubic feet ? 
6. How many tons in 80 cubic feet ? In 120 cubic 

feet? 

Liquid Measure. 

Mo Liquid Measure is used in measuring all kinds 
of liquids. 

Table. 

4 gills (gi.) make 1 pint, pt. 

2 pints, 1 quart, qt. 

4 quarts, 1 gallon, gal. 

63 gallons, 1 hogshead, hhd. 

The liquid gallon contains 231 cubic inches. For- 
merly ale, beer, porter, and milk were sold by what 
was called Beer Measure^ and of which the gallon 
contained 282 cubic inches. 

In some States 31J gallons, and in others, 28 to 32 
gallons are considered a barrel. 

Mental Exercises. 

1. How many gills in 4 pints ? In 8 pints ? 

2. How many pints in 8 quarts ? In 10 quarts ? 

3. How many quarts in 6 gallons ? In 9 gallons ? 

4. How many gallons in 1 hogshead ? 

6. How many pints in 16 gills ? In 32 gills ? 

6. How many gallons in 20 quarts ? In 36 quarts ? 

^. How many ^ogsl^eadgf \x\. 63 gallons ? 

For what is Liquid Measure used ? Repeat the ^able. How many 
cubic inches in a liquid gallon? Ho^y were beer and milk fonnerly 
ioAi ? \ffoir many gallons in a barrel 1 
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Dry Measure. 
97t l)ry Measure is used in measuring such 
articles as grain, fruit, roots, coal, etc. 

Table. 

2 pints (pt.) make 1 quart, qt. 

8 quarts, 1 peck, pk. 

4 pecks, 1 bushel, bu 

36 bushels, 1 chaldron, ch. 

A gallon, or 4 quarts, Dr^ Measure, contains 2 
cubic inches, and a bushel, 2150-iVt cubic inches. 

Mental Exercises. 

How many pints in 8 quarts ? In 10 quai 
How many quarts in 4 pecks ? In 6 pecks 
How many pecks in 4 bushels? In 8 bush< 
How many bushels in 2 chaldrons ? 
How many quarts in 32 pints ? In 40 pit 
How many bushels in 16 pecks ? In 32 pec 
How many chaldrons in T2 bushels ? 

Time. 
98. Time is a measured portion of duration. 

Table. 

60 seconds (sec.) make 1 minute, m 

60 minutes, 1 hour, h 

24 hours, 1 day, d 

365 days, 1 common year, c. y 

366 days, 1 leap year, 1. y 

For what is Dry Measure used ? Repeat the Table. How i 
cubic inches in a gallon, Dry Measure ? What is Time 1 Bepef 
Table? 
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Also, 

•J days make 1 week, w. 

12 calendar months (mo.) 1 year, j. 

100 years, 1 century, C. 

99* The calendar months, their names, order, and 
number of days, are as follows : 



Jannaiy, 1st 


mo. 


31 days. 


July, 7th 


mo. 


81 days. 


February^ 2d 


(( 


28 or 29 


August, 8th 


i( 


81 " 


March, Sd 


C( 


SI days. 


September, 9th 


(( 


SO « 


April, 4th 


u 


80 " 


October, 10th 


(( 


81 « 


May, 5th 


u 


81 " 


November, 11th 


« 


80 ** 


Jane, 6th 


a 


80 ". 


December, 12th 


u 


81 «* 



The exact length of an average year being about 
365^ days, the ^ day in four years makes an addi- 
tional day. This day, leap year, makes February 29 
days. 

lOOo Leap year may be known by being such that 
its number can be exactly divided by 4. Thus, 1864, 
1868, and 18T2 are leap years, and have .366 days. 



-^Mental Exercises. 

1 . How many seconds in 3 minutes ? In 4 min- 
utes ? 

2. How many minutes in two hours ? In 3 hours ? 

3. How many hours in 2 days ? In 3 days f 
4L How many days in a common year ? 

6. How many days in a leap year ? 

Give the names of the calendar months. The length of an average 
j^ear. How m&y leap year be known ? 
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6. How many' miniites in 120 seconds ? In 180 
seconds ? 
7 How many minutes in 2 hours ? In 4 hours T 

8. How many hours in 120 minutes 1 In 240 min- 
utes ? 

9. How many days in 48 hours t In 72 hours t 
10. How many years in 365 days ? 



8WA 




E180* 



270* 



Circular Measure. 

101. A Circle is a plane 
figure, bounded by a curved 
line, all the points of which 
are equally distant from a 
point within, called the cen- 
ter. 

le^ The CiRCUMFERENGB 

of a circle is its entire 
bounding line. 

103, An Arc of a circle is any part of the circum- 
ference, as AB, or AE. 

IMt A Diameter of a circle is any straight line 
drawn through the center, and terminated by the cir- 
cumference, as AE. 

105. Every circle, whatever, is supposed to be di- 
vided into 360 equal parts, called degrees. 

A Quadrant is a fourth of a circle, or an arc of 
90 degrees, as AB. v 

106. The Angle ACB, whose two lines meet at the 
center C, is measured by the arc of the circle drawn 

- What is a Circle? The Circumference of a circle? What is t 
Arc of a circle ? A Diameter? How is every circle diyidfid^ W^ 
is a Quadrant ? Ho ir is an angle measut^^ '\ 



{ 
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around that center, inclnded between the opening of 
those lines. Thns, ACB is an angle of 90 degrees. 

A right angle is an angle of 90 degrees. 

107. Gircnlar Measure is nsed in measoring angles, 
and arcs of circles. 



Tat4a 

60 seconds (") make 1 minnte, L 

60 minntes, 1 degree, ^. 

30 degrees, 1 sign, S. 

12 signs, or 360°, 1 circle, C. 



Mental Exercises. 

1. How many seconds in 2 minntes ? In 3 min- 
ntes ?. 

2. How many minntes .in 2 degrees ? In 3 de- 
grees ?' 

3. How many degrees in 2 signs ? In 4 signs f 

4. How many signs in 4 circles ? In 5 circles ? 

5. How many minutes in 120 seconds ? In 240 
seconds ? 

6. How many degrees in 180 minutes ? In 120 
minutes ? 

t. How many signs in 60 degrees ? In 90 de^ 
grees 1 

8. How many circles in 360 degrees t 

For what ia Circular Measure used 1 Repeat the Table. 
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Miscellaneous Table& 

106* GOUNTINO. 

12 units make 1 dozen 
12 dozen, 1 gross. 

12 gross, 1 great gross. 

20 units, 1 score. 

109. Papeb. 



24 sheets make 1 quire. 


20 quires, 


1 ream. 


2 reams. 


1 bundle. 


5 bundles, 


1 bale. 


110. Capacity. 




66 pounds of rye 


make 


1 bushel. 


66 pounds of corn. 




1 bushel. 


60 pounds of wheat. 




1 bushel. 


60 pounds of beans, 




1 bushel. 


60 pounds of potatoes. 




1 bushel. 


60 pounds of clover-seed. 


1 bushel. 


100 pounds of fish, 




1 quintal. 


196 pounds of flour. 




1 barrel. 


200 pounds of beef. 




1 barrel. 


200 pounds of pork. 




1 barrel. 



Bepeat the Table for Counting? For Paper. For CaQ&citY« 
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Mental Exercises. 

1. How many single things in 2 dozen? In 6 
dozen ? 

2. How many single things in 2 scores? In 6 
scores ? 

3. How many sheets in 2 quires ? In 8 qnires ? 

4. How many quires in 4 reams ? In 5 reams ? 

5. How many pounds of wheat in 2 bushels ? 

6. How many pounds of fish in 5 quintals ? 

7. How many pounds of pork in 3 barrels ? 

8. How many bushels in 120 pounds of wheat ? 

9. How many quintals of fish in 500 pounds ? 
10. How many barrels of pork in 600 pounds ? 

REDUCTION. 
Ill* How many inches in t yards ? 

Solution. Since (here are Z feet in 1 yard, in 7 yards 
(here are Y ^imes 3 feet, which are 21 feet ; and since 
there are 12 inches in 1 foot, in 21 feet (here 21 times 
12 inches, which are 262 inches. Therefore, (her& are 
in Y yards 262 inches. 

We have here reduced yards to inches ; and the 
operation, which consists in finding the number of 
inches equal in value to the given number of yards, 
is called Beductivon. Hence, 

lis. Beduction is the process of changing one 
number into another of a different denomination, but 
of equal value. 

What IB BAduc^oul 
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BEDUOTION DESCENDING. 

lis. Beougtion DsscEKDiya is the cbanging of one 
number into another of a lower denomination of equal 
value. 

Written Exercises. 

114. 1. Let it be required to reduce 18 T. 5 c^. 3 
qr. to quarters. 

OPERATION. 

18 T. 6 cwt. 3 qr. * ^^c^ in 1 ton there are 20 hon- 

2Q dred, in 18 tons there are 18 times 20 

hundred, or 860 hundred, and 6 hnn- 

3g() dred added make 865 hundred, in 18 

m T. 6 cwt> 

Since in 1 hundred there are 4 

365 cwt. quarters, in 865 hundred there are 

. 865 times 4 quarters, or 1460 quar- 

ters, and 3 quarters added make 

1 j^gA 1468 quarters. 

3 Therefore, 18 T. 5 cwt. 8 qr. re- 
duced to quarters is 1468 quarters. 



1463, ^r. 



BtLle. 



Multiply the numier^of the highest denominaMon given 
by the number required of the next lower denominaMon 
to make one of that higher, and to the product add the 
number, if any, of the lower denominaMon. 

Proceed in like mxmner till the whole is reduced to 
the required denomination. 

What is Hednction Descending 1 Repeat the Hale. How do yoT 
multiply by J 1 Ana. By taking half of the multiplicand, or by divi( 
ingby 2. 
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REDUCTION. 



Ksamples. 



2. Reduce 2T cwt. 2 qr. 
22 lb. to pounds. 



3. Reduce 6 fur. 12 ri 
4 yd. to yards. 



OPEBAnOH. 




OPEBATIOK. 


2t cwt. 


2 


qr. 


22 1b. 


6 fur. 12 rd. 4 yd. 


4 








40 


108 








200 


2 








12 


110, qr. 








212, rd. 


25 








5i 


550 








1060 


220 








106 


2750 








1166 


22 








4 



2^2, lb. 



1170, yd. 



It will be observed, in the second operation, that 5^ times 212 
is the same as 5 times 212, and ^ of 212 ; 5 times 212 is 1060, 
and i of 212 is 106 ; 1060 and 106 are 1166. 

4. Reduce 1 lb. 8 oz. 6 pwt. to pennyweights. 

Ans. 305 pwt. 
6. Reduce 3t A. 3 R. 12 P. to square yards. 

Ans. 183073 sq. yd. 
6. In 1 cu. yd. 20 cu. ft. how many cubic inches ? * 
T. In 4 hogsheads how many quarts ? 
8. Reduce 45 bu. 3 pk. 5 quarts to quarts. 



IE 



• For answerSf see corresponding examples in Redaction Ascending. 
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9. In 10 h. 17 m. 18 b. how many seconds t 

10. In 3° 4' 16" how many seconds ? 

11. In 2 T. 9 cwt. how many pounds ? 

12. Reduce 84 gal. 2 qt. 1 pt. to gills. 

13. How many ounces in 12 cwt. 1 qr. lb ? 

14. How many minutes in 3 wk. 6 d. 10 h. ? 
16. How many rods in 30 m. 6 fur. 25 rd. ? 

16. How many square rods in 14 A. 1 R. 35 P. f 
IT. How many cord feet in 96 cords ? 

18. How many seconds in 45^ 56' 30*^ f 

115. The preceding rule in its application to United 
States Money, since the multipliers will be 10, 100, 
or 1000, admits of an abridged operation. (Art. 58). 
Thus : 

To reduce cents to mills, annex one cipher ; to reduce 
dollars to cents, two ciphers ; and to reduce dollars to 
mills, THREE ciphers. 

To reduce dollars and cents to cents, or dollars, cents, 
and miUs to mills, remove the dollar mark, and the 
decimal point. 

19. Reduce $98 to cents. 

20. Reduce 168 cents to mills. 

21. Reduce $106 to mills. 

22. In $37.19 how many cents? 

23. How many cents in $136.06 ? 

24. How many mills in $1325 ? 

25. How many mills in 69 cents ? 

26. How many mills in $215.09 ? 



How can you reduce dollars to cents 1 Cents to mills ? Dollars to 
mills ? Dollars and cents to cents 1 Dollars, cents, and mills t« 
mills ? 
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BEDUGTION ASCENDING. 

11€. RsDucnoH AscBNDiNG is the changiiig of one 
nomber into another of a hi^er denomination of equal 
value. 

Wiitten ExeiGisea 

117. 1. Let it be required to reduce 1463 quarters 
to tons. 

OPBRATIOK. ^noe in 4 quarters there is 1 

hundred, in 1463 quarters there 

4)1463, qr. ^^ ^ many hondred as 4 quarters 

- . _ ^ are ccmtained times in 1463 quar- 

ZO)d&b, 6 qr. ^^^ ^^^ ^ 3^^^ ^^ 3 quarters 

18 T. 5 cwt. r^^^^' _' ^. . . 

Since m 20 hundred there is 1 
Ans. 18 T. 6 cwt. 3 qr. ^n, in 365 hundred there are as 
manj tons as 20 hundred are oontuned times in 365 hundred, 
which are 18, and fi^e hundred remaining. 
Therefore, there are in 1463 quarters, 18 T. 5 cirt. 3 qr. 

Rule. 

Divide (he given number by (he number of its denom- 
inaHxm required to make one of ike next higher, and 
reserve the remainder, if any. 

Proceed in like manner with the quotient, and so 
continue HU (he whole is reduced to (he required denom* 
ination. 

The number of the required denomination^ wUh the 
several remainders, if any, vrill he (he answer. 

Whsd is Beduction Ascending ? Bepeat the Rule. 
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Examples. 



2. Reduce 2*7*72 pounds 3. Beduce 11*70 yards to 
to hundreds. furlongs. 



OPERATION. OPERATION. 

26)27'72, lb. 5J)11'70, yd. 



4)110.. 22 lb. 
2t . . 2 qr. 



2 2 

11)2340, hl£ yd. 



40)212 .. 8 hlf. yd.=4yd. 

6 . . 12 rd. 
Ans. 2T cwt. 2 qr. 22 lb. Ans. 5 for. 12 rd. 4 yd. 

In the second operation, to divide 1170 hj 5^, we first re- 
duce both numbers to halves, by multiplying by 2, and have 
2340 Ticdves to be divided by 11 halves^ which gives 212, and a 
remainder of 8 halves = 4. 

4. Beduce 305 pennyweights to pounds. 
6. Beduce 183073 square yards to acres. 
6. Beduce 361152 cubic inches to cubic yards, 
f . Beduce 1008 quarts to hogsheads. 

8. Beduce 1469 quarts to bushels. 

9. Beduce 37038 seconds to hours. 

10. Beduce 11056 seconds to degrees. 

11. In 4900*ppunds, how mdny tons ? 

12. In 2708 gills, how many hogsheads ? 

13. In 19600 ounces, how many hundreds? 

14. In 38040 minutes, how many weeks ? 
16. In 10265 rods, how many miles ? 

16. How many acres in 2315 square rods ? 

17. How many cords in 768 cord feet ? 

18. How many degrees in 165390 aeconda? 
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118. The preceding rule in its application to United 
States Money, since the divisors will be 10, 100, or 
1000, admits of an abridged operation (Art. 69.) 
Thus, 

To reduce cents to dollars, point off two figures from 
the right ; to reduce mills to dollars, point off three 
fibres. 

To reduce mills of two or more places of figures to 
cents, consider the figure on the right to express mills, 
and the other cents. 

4 » 

19. Beduce 9800 cents to dollars. 

20. Reduce 1680 mills to cents. 

21. Reduce 106000 mills to dollars. 

22. In 3719 cents, how many dollars ? 

23. How many dollars in 13605 cents f 

24. How many dollars in 1325000 mills ? 

25. How many cents in 690 mills ? 

26. How many dollars in 215090 mills 7 

< Miscellaneous Examples. 

1. How many pounds in T T. 18 cwt. ? 

2. How many tons in 15800 pounds ? 

3. How many grains in 2 lb. 11 oz. 20 gr. F 

4. How many pounds in 16820 grains ? 

5. How many quarts in 82 hogsheads f 

6. How many hogsheads in 8064 quarts ? 

t. How many pints in 27 hhds. 18 gal. 2 qts. ? 
8. In 13756 pints, how many hogsheads ? 

How can joa reduce cents to dollars ? Mills to dollars ? Mills to 
cents? 
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9. How many quarts in If bn. 1 pk. 4 qt. ? 

10. How many bushels in 656 quarts? 

11. In 12 rd. 6 yd. 2 ft how many feet t 

12. In 215 feet how many rods ? 

13. Reduce 3 A. 3 R. 20 P. to square yards. 

14. Reduce 18755 square yards to acres. 

15. Reduce 3 cu. yd. 9 cu. ft. 1480 cu. in. to cu. in. 

16. Reduce 157000 cubic inches to cubic yards. 
17 Reduce^ 506 d. 22 h. 40 m. to minutes. 

18. Reduce 730000 minutes to days. 

19. How many minutes in one common year ? 

20. How many years in 525600 minutes ? 

21. Reduce 14^ 5^ to seconds. 

22. Reduce 50700 seconds to degrees. 

23. In 5 reams of paper, how many sheets 7 

24. In 2400 sheets of paper, how many reams ? 

25. Reduce $46.05 to mills. 

26. In 46050 mills, how many dollars ? 

27. In 20 eagles, how many cents ? 

28. In 20000 cents, how many eagles ? 

29. In $ 31.99, how many cents ? 

30. In 3199 cents, how many dollars ? 

31. In 573 yd. 1 qr. 1 na., how many nails ? 

32. In 9173 nails, how many yards ? 

33. In 3 miles, how many inches ? 

34. In 190080 inches, how many miles ? 

35. In 57935 mills, how many dollars ? 

36. In $ 57.935, how many mills ? 

37. In a pile of wood 96 feet long, 4 feet high, and 
4 feet wide, how many cords ? Ans. 12 cords. 

How is Redaction Descending performed ? Ans. By Multiplication. 
How is Redaction Ascending performed? Ans. By Division. How 
then do their operations difier? How is each, kmd ^^ Efid:^!:^ki&^ 
proved ? Ans. iiach by the prooess of ih& otlbL^eac. 
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38. How many square feet in a board 20 feet long 
and 2 feet wide ? Ans. 40 sq. ft 

39. What cost 1 qnarter-hnndred of beef, at 9 cents 
a pound ? 

Solution. Since 1 quarter-hundred is 25 pounds, 1 
quarter-hundred of beef, at 9 cents a pound, vriU cost 
26 times 9 cents, which are 226 cents, or $ 2.25. There- 
fore, it vnll cost $2.25. 

40. What .cost a barrel of flour, at 6 cents a pound? 

41. What is the value of a rectangular lot, 40 rods 
long and 20 rods wide, at 50 cents a square rod ? 

42. In a block of stone, 6 feet long and 2 feet 
square, how many cubic feet ? Ans. 24 cu. ft. 

43. How many grains in 15 silver spoons, each 
weighing 6 pwt. 15 gr. ? Ans. 2386. 

44. What is the cost of leveling a plat of ground, 
20 rods long and 20 rods wide, or 20 rods square, at 
25 cents a square rod ? Ans. $ 100. 

46. What is the value of a pile of wood 20 feet 
long, 6 feet high, and 4 feet wide, at 50 cents a cord 
foot ? . Ans. $ 15. 

46. What will it cost to pave with marble the floor 
of a room, 4 yards square, at $1.25 per square footf 

41. How many hundred-weight of sugar, at 15 cents 
a pound, can be bought for $ 20.40 ? 

Solution. There vriU be as many pounds as 15 cents 
are contained times in $20.40, or in 2040 cents, which 
are 136; and as many hundred-weight as 136 pounds 
equals, or 1 cwt, 1 ^'r. 11 Ibr Therefore, there can be 
bought 1 cwt. 1 qr. 11 lb. 

B^yiBW Questions. — Repeat the Table of United States Money? 
(Tl.) Of Avoirdupois Weight. ^|Ba.^ Ot Tro^ Weight. (84.) Of 
loDoar Measure, (85.) 
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48. How maDj hogsheads of molasses, at 12 cents 
a quart, can be bought for $ 75.12 ? 

Ans. 2 hhd. 30 gal. 2 qt. 

49. If the heart beat 70 times in a minute, how 
many days will be required for it to beat 106100 
times? Ans. *l days. 

60. If a ship can sail at the rate of 8 miles an hour, 
how many weeks will be required for it to sail 4448 
miles ? Ans. 3 wk. 2 d. 4 h. 

61. If a comet move through 10® in one day, how 
many signs will it move through in 14 days ? 

Ans. 4 S. 20^ 

62. If 9 candles can be made from 1 pound of tallow, 
how many dozen can be made from 60 pounds? 

Ans. 45 dozen. 

63. How many minutes in an average year of 365 
days, 6 hours ? Ans. 526960 m. 

64. How many hours from the 12th of January to 
the 24th of the next April in a common year ? 

Ans. 2448 h. 

Solution. There vrill be as many days as are 6e- 
tween the dates ; 31 days in January less 12 days = 19 
days ; 19 days in Jan. + 28 days in Feb. -|- ^1 ^y« 
in Mar. -f- 24 days in Apr. = 102 days ; and since 
there are 24 hours in I day, there mil be 102 times 24 
hours, or 2448 hours. Therefore, there will be 2448 
hours. 

65. In leap year how many hours from the 8th of 
January to the 12th of December? Ans. 6? 92. 

Review Questions. — Repeat the Table of Square Measure. (91.) 
Of Solid Measure. (95.) Of Time Measure. (98.) Of Circulr- 
Measure. (107.) 



104 REDUCTION. 

56. What is the value of 2 B. 10 P. of land, at 6 
cents per square foot ? 

57. What will 3 T. 5 cwt. 20 lb. of iron cost, at 
d cents a pound ? 

58. At 3 cents a pound, how many tons of iron 
can be bought for $ 195.60 ? 

59. How wide must be the floor of a rectangular 
room, whose length is 8 yards, to require 48 square 
yards to cover it? Ans. 6 yards. 

Here, the 48 is evidently the product of the length and 
the width, and if we divide the 48 by the length given, or 8, 
ire have the width required. 

60. How long must a piece of land be, whose 
width is 20 rods, to contain just 5 acres ? 

Ans. 40 rods. 

61. What cost 645 pounds of potatoes, at 20 cents 
^ peck ? 

62. How many pounds of potatoes, at 20 cents a 
pepk, can be bought for $ 8.60 f 

63. How many days will it take to count a million 
of dollars, at the rate of a hundred a minute ? 

Ans. 6 d. 22 h. 40 m. 

64. How many cords in a pile of wood 9 feet long, 
8 feet high, and 4 feet wide ? Ans. 2 C. 2 c. f. 

65. A pile of wood is 4 feet wide, and 4 feet high ; 
how loDg must it be to contain 2 cords ? Ans. 16 feet. 

Here, the product of the length, width, and hight, is equal to 
the number of cubic feet in 2 cords, or 128 cu. ft X 2, which 
ifl 256 cu. ft ,' and if we divide the 256 by the product of 
the width and hight, which is 16, we have the length required. 

Bepcat the Table of Liquid Measure. Of Diy Measure. 
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66. How high must a range of wood, 20 feet in 
length and 4 feet wide, be piled to make 5 cords ? 

Ans. 8 feet. 

67. How many times will a wheel 18 ft. 4 in. in 
circumference turn, in going 100 miles ? 

Ans. 28800 times. 

68. How many loaves of bread can be made froia 
1 barrel and 4 pounds of flour, allowing 10 ounces to 
a loaf? Ans. 320. 

69. How many shingles will be required to cover 
the side of a roof 30 feet by 20 feet, allowing that 1 
thousand just cover 100 square feet ? 

Ans. 6 thousand. 
TO. How many days of 10 hours each may be saved 
for study, in 10 years of 865 days each, by rising 
30 minutes earlier each day ? Ans. 182 d. 5 h. 



COMPOUND NUMBEBS. 

119.. A Simple Nnmber is of a single denomination ; 
as, 5 dollars, 8 yards, 4 books. 

130. A Compound Number is of two or more denom- 
inations of the same general nature ; as, 5 dollars 50 
cents ; 4 yards 2 feet 6 inches ; 12 hours 20 minutes. 

The methods of adding, subtracting, multiplying, 
and dividing simple numbers apply, with some modi- 
fications, to compound numbers. 

What is a Simple Namber ? A Gompoond NumltAYl 



OPEBATION. 


cwt 


qr. 


lb. 


5 


2 


10 


2 


2 


IT 


10 


S 


21 
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ADDITION. 

121. 1. Let it be required to find the sum of 6 
cwt. 2 qr. 10 lb., 2 cwt. 2 qr. 17 lb., and 10 cwt. 3 
qr. 21 lb. 

For convenience, we write the num- 
bers 80 that denominations of the same 
kind stand in the same column, and 
begin at the right to add. 

21, 17, and 10 lb. are 48 lb., which, 
reduced, gives 1 qr. 23 lb. ; we write 
the 23 lb and add the 1 qr. in with 
Ans. 19 23 quarters. 1, 3, 2, and 2 qr. are « 
qr., which reduced gives 2 cwt qr. ; we write the 0, and add 
the 2 cwt with the hundred-weights. 2, 10, 2, and 5 cwt are 19 
cwt., which we write. -Therefore, the sum required is 19 cwt 
qr. 23 lb. 

Bule. 

• Wriie the numbers so thcU units of (he same donomi- 
nation shall stand in the same column. 

Beginning at the right, add each column, and reduce 
the sum to the next higher denomination ; vrrite the 
remainder, if any, and add the quotient urith the next 
column. 

Pboop. The same as in simple numbers. 

How do you write the numbers ? How do you add ? What is the 
[ JlaJe? TheFroofi 
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(20 




Exam] 


3les. 




(8.) 




ewt. 


qr. 




lb. 


oz. 


n>. 


OS. 


pwt 


gr- 


2 


1 







10 


21 


8 


19 


20 


5 


3 




16 


15 


10 


1 


11 


16 


1 







1 


2 


9 


13 





5 



9 18 11 42 2 11 • It 

(4.) (5.) 

id. yd. ft. in. M. iiir. rd. yd. 



1 


8 


2 


1 


6 


5 


16 • 


3 


16 


4 


2 


11 


5 





23 


8 


20 


2 


1 


10 


10 


3 


19 


2 



39 10 

(6.) (7.) 



A. B. 


P. 




^ 


B. p. 


27 2 


31 




41 


2 28 


35 3 


24 




27 


1 31 


22 1 


17 




51 


19 


45 


29 




42 


1 25 


131 


21 




(8.) 




(9.) 




(10.) 


C ca. ft. 


cu. yd. 


CU. ft. 


en. in. 


T. ca. ft. 


5 ,100 


6 


21 


1220 


15 25 


3 27 , 


4 


10 


1631 


7 16 


3 13 


9 


11 


160 


24 


7 SO 


V 


8 


30 


3 15 



19 32 27 
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(11) (12) 



hhd. 


gal- 


qt 


pt. 


gi. 


hhd. 


gal. 


qt 


pt 


Ri. 


3 


16 


2 


1 


1 


5 





3 


1 


2 


4 


20 


3 


1 


3 


8 


50 


2 


1 







41 


1 


1 


3 


6 


25 


1 





3 


6 








1 


1 




46 


2 


1 


2 


14 


16 


1 




















(ISO 


1 






("O 


1 




ba. 


pk. 




qt. 


pt. 


bn. 


pk. 




qt 


pt. 


23 


• 3 




5 


1 


31 


3 




6 


1 


10 


2 




6 


1 


25 


1 




4 


1 


16 


1 




3 


1 


32 


2 




2 


1 


20 


1 




2 





4 


3 







1 


70 


1 




1 


1 














( 


[16.) 






1 


(16.) 




d. 


h. 




m. 


8. 


d. 


h. 




m. 


B. 


5 


13 




39 


42 


4 


11 




89 


28 


6 


20 




29 


45 


1 


23 




19 


19 


4 


22 




19 


33 


5 


21 




40 


29 


4 


n 




59 


59 


2 


13 




10 


32 


22 


2 




28 


59 
















(17 


•) 






1 


(18.) 




& 


o 




; 


tt 


s. 


o 




1 


n 


2 


10 




25 


40 


4 


14 




16 


25 


1 


• 11 




55 





1 


10 




24 





1 


4 




3 


10 




12 







17 


1 







15 


23 


3 


9 




10 


8 



26 39 13 
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19. What is the sum of 1 T. 6 cwt. 3 qr. 10 lb., 
T cwt. 20 lb., and 6 T. 3 qr. ? 

Ans. 6 T. 13 cwt. 3 qr. 6 lb. 

20. What is the sum of 4 yd. 2 ft. 6 in., and 6 
yd. 1 ft. 11 inches? Ans. 10 yd. 1 ft. 6 in. 

21. What is the sum of 9 oz. 18 pwt 11 gr., 4 oz. 
19 pwt. 20 gr., and 1 oz. 23 gr. ? 

Ans. 1 lb. 3 oz. 19 pwt. 6 gr. 

22. Two men leave the same place and travel, the 
one north 65 m. 5 fur. 30 rd., and the other south 
82 m. 6 fur. 16 rd. ; how far were they then apart? 

Ans. 148 m. 4 fur. 6 rd. 

23. A farmer raised in one field 103 bu. 3 pk. 2 qt. 
of com ; in a second 205 bu. 6 qt., and in a third 
310 bu. 3 pk. ; how much did he raise in all ? 

Ans. 619 bu. 3 pk. 

24. A ship sailed 15® 50' 50'' at one time, and 31** 
19' 10" in the same direction, at another ; how many 
degrees was it then from the place of departure ? 

Ans. 47° 10'. 

SUBTRACTION. 

123. 1. Let it be required to find the difference be- 
tween 19 cwt. 2 qr. IT lb., and 15 cwt. 3 qr. 15 lb. 

For conyenience, we write the 
subtrahend under the minuend, so 
that denominations of the same 
kind stand in the same column, 
and begin at the right to sub- 
tract. 

15 lb. from 17 lb. leaves 2 lb., 



OPERATION. 




cwt qr. 


lb. 


19 2 


IT 


15 3 


15 



Ans. 3 



How are the numbers written ? 
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vhich we write. We cannot take 8 qr. from 2 qr., but we 
can take 1 cwt. from the 19 cwt, leaving 18 cwt, and the 1 
cwt taken is 4 qr., which added to the 2 qr. nu^e 6 qr. ; 3 
qr. from 6 qr. leaves 3 qr., which we writer . 15 cwt fixnn 
from 18 cwt leaves 3 cwt, which we write. Therefore, the 
difference required is 3 cwt 3 qr. 2 lb. 

Instead of making the upper number, 19 cwt, less by 1, the 
result would have been the same, if we had increased the cor- 
responding lower number, 15 cwt, hj 1. (Art 48.) 



Biile. 

Write the less number under the greater, so that de- 
nominations of the same kind shall stand in the same 
column. 

Beginning at the right, subtract each denomination of 
the subtrahend from the corresponding denomination of 
the minuend. 

If the number of any denominaMon in the subtrahend is 
greater than that of the same denomination in the min- 
vend, increase the upper number by as many units of 
that denomination as make one of the next higher, before 
subtracting ; and consider the number of the next higher 
denomination of the minuend diminished by one. 

Proof. The same as in subtraction of simple num- 
bers. 

How do you subtract? How do you proceed when «iy number of 
the minuend exceeds the number of the same denomination in the 
subtrahend 1 What is the Rule 1 The Proof ? 



Review Questions. — For what is Square Measure usedl (91.) 
Solid Measure? (95.) Liquid Measure? (96.) Dry Measure? (97.]f 
Whatia Time ? (98.) For what is Circular Measure used ? (107.) 
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Exam: 


plea 












(2) 










(8.) 




T. 


cwt 


qr. 


lb. 




ewt 


qr. 


lb. 


oz. 


From 14 


17 


2 


16 




3 








14 


Take 11 


19 


3 


14 




1 


3 


20 


15 


2 


n 


4 


2 




1 





4 


15 


(4.) 






(5.) 






(6.) 




oz. 


pwt 


«r- 


lb. 


oz. 


pwt. 


yd. 


ft. 


in. 


Prom 9 


16 


11 


4 


11 


6 


4 


1 


9 


Take 4 


19 


21 


2 


10 


11 


3 


2 


11 


4 


16 
0) 


14 








(8.) 


1 


10 


fiir. 


rd. ; 


rd. ft. 




B. 


P. 


iq.yd. 


8q.ft. 


■q. in. 


From 7 


3 2 




3 


25 


6 


8 


116 


Take 4 


80 4 1 




2 


24 


10 


4 


100 



9 4^ 1 in. 1 26^ 4t 16 
J = l 6 i=2 36 



9 4261 26 6 52 



hhd. 


(9.) 
gaL 


qt 


pt 


hhd. 


(10.) 
gaL qt pt 


From 23 


60 


2 


1 


19 


44 2 


Take 12 


51 


. 1 


2 


6 


21 3 1 


10 


62 





1 






(11.) 
bu. pk. 


qt 


ba. 


(12.) 

pk. qt. 


(13.) 

ch. bu. 


From 37 


2 





54 





81 19 


Take 19 


3 


7 


16 


S 5 


14 ' 26 



17 
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(14.) 










(15.) 






c. y. 


d. 


h. 


m. 


c. y. 


d. 


h. 


m. 


B. 


From 3 


300 


23 





16 


250 


20 


45 


.16 


Take 1 


350 





40 


14 


300 


22 


16 


IT 


1 


315 
(16.) 


22 


20 






(17.) 






s. 


o 


1 


n 


c. 


s. 


o 


f 


ti 


From lY 


6 


31 


54 


1 


10 


12 


58 


43 


Take 14 


8 


35 


56 




11 


11 


59 . 


40 



2 27 55 58 

18. From a chest containing 30 lb. 10 oz. 11 dr. 
of tea, have been taken 9 lb. 15 oz. 15 dr. ; what quan- 
tity remains ? Ans. 20 lb. 10 oz. 12 dr. 

19. From a piece of calico containing 32 yd. 2 qr. 
2 na., there have been cut off for a dress 11 yd. 3 qr. 
2 na. ; how much remains ? Ans. 20 yd. 3 qr. 

20. From a pile of wood containing 19 C. 86 cu. ft., 
there have been sold 13 C. 96 c. ft ; how much re- 
mains ? Ans. 5 C. 118 cu. ft. 

21. A farmer raised 106 bushels of wheat, and sold 
36 bu. 3 pk. 2 qt. 1 pt. ; how much had he left ? 

Ans. 69 bu. 5 qt. 1 pt. 

22. If it were possible for a ship to sail around the 
world by a direct course, how much of its 360° of 
circumference would remain to be completed when 
196° 55' 42" had been accomplished ? 

Ans. 163° 4' 18". 

, . 

Review Questions. — What is a Number? (11.) A Simple Num- 
ber ?/ 11 9. ) A Compound Number 1 ( 1 20. ) 
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1^. The rule applies to finding the difference be- 
tween two dates. 

23. A man was bom May 16, 1819; how old was 
he March 9, 1865 ? 

OPERATION. We write the number of the year, 

mo. d. ""months, and days of the earlier date. 

_^. 9 Q ^°der that of the year, months, and 

days of the later date, and count as 

% It) juflijy fjayg iQ d month as are in the 

- ' - ~ TT month named in the earlier date* 

Ans. 4D y ^4: jjg^^ ^g j^^j^^ ^^^ .^ maof^ 

in the earlier date, has 81 days. 

It is quite common to count every month as containing 80 
days, which, in this case, would have given the difference 1 
day less, and to that extent wanting in exactness. 

24. A note was given April 30, 1865, and paid 
March IT, 1866 ; how long did it run ? 

25. Required the time between the discovery of 
America by Columbus, Oct. 12, 1492, and the Dec- 
laration of Independence, July 4, 1TT6, 

MULTIPLICATION. 

134. 1. Let it be required to find the product of 4 
bu. 3 pk. 4 qt. 1 "pt. multiplied by T. 

For convenience, we begin 
with the lowest denomination to 
multiply. 7 times 1 pt. are 7 
pt., which equal 8 qt. 1 pt; we 
write the 1 pt., and reserve the 
8 qt to' add to the product of 





OPERATION. 




bn. 


pk. 


qt 


pt 


4 


3 


4 


1 



Ans. 34 T 1 



the quarts. 7 times 4 qt are 28 qt which, with the 3 qt ad* 

Explain the method of finding the difierenoe between two dabos^ 
8 
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J 
ded, are 31 qt, or S pk. 7 qt; we write the 7 qt, and re- 
serve tbe 3 pk. to add to the prodact of the pecks. 7 times 
3 pk. are 21 pk., which, with the 3 pk. added, are 24 pk., 
or 6 bu. pk. ; we write the pk., and reserve the 6 bu. to 
add to the prodact of bushels. 7 times 4 bu. are 28 biL, 
which, with the 6 bo. added, are 34 btu, which we write. 
Therefore, the produet required is 34 bu.' pk. 7 qt. 1 pt 

Bule. 

Beginning at the right, multiply each denomination of 
the compound number in its order, and reduce eadh 
product to the next higher denomination ; write the re- 
wmnder, if any, and add the quotient to the next prod- 
vet. 

Fboof. The same as in simple numbers. 









Example& 










(2) 






(3) 




cwL 


qr. 


n>. 


OS. 


T. 


cwt. qr. 


lb. 


4 


a 


16 


10 

4 


1? 


16 3 


10 
6 


18 


2 


16 
(4) 


8 




(5) 




B> 


oz. 


pwt 


qr. 


lb. 


OSB. pwt. 


qr. 




4 


10 


5 
4 


14 


9 14 


lY 
6 


-: 



With which denomination do tou b^n to moldplj ? How do you 
jeduce each prodact ? Bepeat the Bole ? 
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(6.) 






(7) 






(«•) 




yd. 


ft. 


in. 


m. 


&r. 


rd. 


yd. 


qr. 


na. 


4 


1 


2 
12 


2 


1 


SO 
6 


6 


3 


2 
17 



52 2 99 3 2 

9. How many acres in an estate consisting of 5 
&rms, each measuring 70 A. 2 B. 14 P. ? 

Ans. 362 A. 3 R. 30 P. 

10. How much wood in 4 ranges, each containing 
6 cords, 6 cord feet ? Ans. 23 C. 

11. How much wine in 6 casks, each containing 
49 gal. 2 qt. 1 pt. ? Ans. 29Y gal. 3 qt. 

12. How much grain in 15 barrels, each containing 
3 bu. 1 pk. 4 qt. ? 

13. Multiply 64 wk. 17 h. 38 m. by 11. 

Ans. 705 wk. 1 d. 1 h. 58 m. 

14. Required the weight of 3 dozen of silver 
spoons, if each dozen weigh 2 lb. 6 oz. 12 pwt. 3 gr. 

Ans. 7 lb. T oz. 16 pwt. 9 gr, 

15. If a planet move 2° 58' 10" per day, how 
far will it move in 56 days ? 

Ans. 166° 17' 20". 

16. If you should sleep 8 h. 15 m. 30 s. daily, how 
much will you sleep in 7 days ? 

17. What is the weight of 6 chests of tea, each 
weighing 2 qr. 16 lb. 8 oz. ? 

Ans. 3 cwt. 3 qr. 24 lb. 

18. How much land in 9 equal wood-lots of 113 A. 
3 R. 25 P. each ? Ans. 1025 A. R. 25 P. 

Review Questions. — How is Addition of Compound I^umbers 
proved 1 Subtraction of Compound Numbers "i 
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19. If you have for labor and recreation 16 h. 4*1 m. 
30 s. each day, how many full days have you for 
that purpose in 8 days ? Ans. 5 d. 14 h. 20 m. 

DIVISION, 

135. 1. Let it be required to find the quotient of 
34 bu. pk. T qt. 1 pt. divided by 7. 

OPERATION. ^^\ convenience, we begin with 

the highest denomination to divide. 

bu. pk. qt. pt Qne seventh of 84 bu. is 4 bu., 

7 ) 34 *l 1 with a remainder of 6 bu., equal 

^^ to 24 pecks; we write the 4 bu., 

^ ^ ^ ^ and add the 24 pecks to the 
pecks in the dividend. 24 pk. and pk. are 24 pk., and one- 
seventh of 24 pk. is 3 pk., with a remainder of 3 pk., equal 
to 24 quarts; we write the 3 pk., and add the 24 quarts to 
the 7 quarts in the dividend. 24 qt. and 7 qt are 31 qt^ 
and one-seventh of 31 qt is 4 qt. with a remainder of 3 qt., 
equal to 6 pints; we write the 4 qt, and add the 6 pints to 
the 1 pint of the dividend. 6 pt and 1 pt are 7 pt, and 
one-seventh of 7 pt. is 1 pt, which we write. 

Rxde. 

Beginning at the right, divide each denomination of 
the dividend, in its order ; lorite the quotient, and re- 
duce the remainder, if any, to the next lower denomi- 
nation, adding the same to that denomination in the 
dividend, before dividing it. 

Proof. The same as in simple numbers. 

When the divisor and dividend are both compound, 
or not of the same denomination, they must be reduced 
to the same denomination ; and then the division is that 
of simple numbers. 

Where do you begin to divi^'a'^ "Bfi^««X^fiDfc^\j5&. 
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Examples. 
4)18 2 16 8 1)2 16 1 21 



(2.) (8.) 

cwt qr. lb. oz. T. cwt. . qr. lb. 



4 


2 16 
(4) 


10 






(5.) 


lb. 


oz, pwt 


gf- 


lb. 


oz. 


pwt gr. 


4)1 


6 


20 


9)16 

1 


3 
9 


11 20 




4 10 


5 


14 15f 




(6.) 




(7.) 




(8.) 


H. 


fiir. M. 


yd. 


ft. in. 




fUr. rd. yd. 


8)41 


6 161 


2)62 


2 


11 


) 35 10 1 



6 1 32 3 8' 2 

9. I have 362 A. 3 R. 30 P., which I wi^h to di- 
vide into 5 eqaal farms ; how many acres will there 
be for each ? 

10. Divide 69^ sq. ft. 36 sq. in. by 9. 

Ans. 1 sq. ft. 100 sq. in. 

11. Divide 6 T. 11 cwt 3 qr. 16 lb. by 8. 

Ans. 16 cwt. 1 qr. 23 lb. 

12. If 9 casks contain 412 gal. 3 qt. 1 pt. ; how 
much is that to a cask ? Ans. 46 gal. 3 qt. 1 pt. 

13. If 3 dozen spoons weigh T lb. 7 oz. 16 pwt. 
9 gr., what is the weight of each dozen ? 

Ans. 2 lb. 6 oz. 12 pwt. 3 gr. 

14. If 23 cords of Vrood be put into 4 equal ranges, 
how much will be in each range ? 
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136, When the divisor is large, it is often conven- 
ient to write out the operation, after the manner of 
long division. 

16. Divide 1Y8 bu. 1 pk. 16. Divide 286 m. 6 fur. 
by 23. by 31. 



OPEBATION. 


OPEBATION. 


btu 


pk. 


m. 


for. 


23 ) 178 


1 (7 bu. 


31 ) 286 


6(9 m. 


161 




279 




17 




7 




4 




8 




68 




56 




1 


4 


6 




23 ) 69 ( 3 


pk. 


81 ) 62 ( 


2 far. 


69 




62 




Ans. 7 bu. 3 pk. 


Ans. 9 m. 2 for. 



IT. If a boarding-house requires 175 gal. 2 qt. of 
molasses in 62 weeks, how much is required a week? 

Ans. 3 gal. 1 qt. 1 pt. 

18. Divide 675 yd. 3 qr. by IT. Ans. 39 yd.- 3 qr. 

19. If 16 loads of hay weigh 16 T. 10 cwt., what 
is the weight of 1 load ? Ans. 1 T. 2 cwt 

20. If the moon moves in 29 days 382° 6' 65", 
how much is the daily motion ? , Ans. 13° 10' 35'^. 

Wbea tiie diyisor is large, ho^ u \\ o^n conyenient to pxxx^ed ? 
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Mlscellaneoos Examples. 

1. Beduce 16 cwt. 3 qr. 11 lb. to pounds. 

2. Eeduce 13120 rods to miles. Ans. 41 miles. 

3. Eequired the cost of 5 tons of iron, at 6 cents 
a pound. Ans. $600. 

4. How many hundred-weight of flour can be bought^ 
at 4 cents a pound, for $7.48 7 

Ans. 1 cwt. 3 qr. 12 lb. 

5. If a man travels one day 30 m. .2 fur. 23 rd., 
and another day 2T m. 3 fur. 17 rd. ; how far does 
he travel in all ? Ans. 67 m. 6 far. 

6. If a merchant cut 11 yd. 3 qr. from a piece of 
calico containing 30 yd. 1 qr. 2 na,, how much will 
remain ? 

7. If from a eask containing 64 gal. 2 qt. 1 pt. 
2 gi. of molasses, there should leak out 11 gal. 3 qt. 

1 pt. 1 gi. ; how much would remain in the cask 7 

Ans. 62 gal. 3 qt. pt. 1 gi. 

8. What is the weight of 3 dozen silver forks, each 
fork weighing 4 oz. pwt. 6 gr. ? 

Ans. 12 lb. 2 oz. 6 pwt. 

9. How much must be paid for 2 ch. 28 bu. of 
coal, at 26 cents a bushel ? Ans. $ 26. 

10. Bought 3 pieces of cloth, each containing 42 
yd., of which were sold one piece, and 27 yd. 1 qr. 

2 na. of another ; what quantity remained ? 

Ans. 66 yd. 2 qr. 2 na. 

11. How much older is John than James, John's 
birth having been on the 20th of December, 1868, and 
James' on the 10th of August, 1863 ? 

A ns. 4 yr. 7 mo. 21 d. 

Review Questions. — What is BJed\Wi^aoTL^ V^^.^^ '^^^svriass^ 
Descending? (113,) Bedaction Ascen^a^^'^ Vyv^'^- 
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12. If a man can lift 201 lb. 12 oz. and that is 8 
times what a boy can lift, how mnch can a boy lift 1 

Ans. 1 qr. 3 oz. 8 dr. 

13. How many square yards of carpeting will it 
take for a room 26 ft^ by 32 ft. ? 

Ans. 92 sq. yd. 4 sq. ft. 

14. If a steamer can cross the Atlantic, the dis- 
tance being 3174 miles, in 15 days, what is her daily 
speed ? Ans. 211 m. 4 fur. 32 rd. 



FACTORING. 

1)S7. An Integer, or Integral Number, is a :whole 
number. 

128. A Prime Number is a number which cannot be 
divided without a remainder by any integer different 
from itself, or 1 ; as 1, 2, 3, 6, T. 

129* A Composite Number is a number which can 
be divided without a remainder by some other integer 
different from itself, or 1 ; as 4, 6, 8, 9. 

130. A Pactor of a number is any integer con- 
tained in it without a remainder ; thus, 2 is a factor' 
of 4. 

131t A Prime Factor is a factor which is prime. 

ISHS, Faotoring is the process of finding the factors 
of a composite number. 

What is an Integer? A Prime^Namber ? A Composite Number? 
A Factor? A Prime Factor? What is Factoring? 
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133. To find the prime fbotors of numbers. 

1. Find the prime factors of 84. 

OPERATION. Bj trial, we find that 84 is compoBed of two 

2)84 factors, 2*and 42 ; of which 2 is prime, and 

42 is compomte. The 42 we find composed of 

2)42 the factors 2 and 21 ; of which 2 is prime, 

and 21 is composite. The 21 is composed of 

3)21 two Actors, 3 and 7, both prime. 

— Therefore, the prime factors required are 2, 

7 2, 8, and 7. 

Rtde. 

Divide (he given number by any prime number greater 
than 1, that urill divide it vrithout a remainder^ and the 
quotient, if composite, in the same manner; and thus 
continue until the quotient is prime. Hie divisors and 
(he last quotient udU be (he prime factors required. 

Proof. The product of the prime factors will equal 
the given number, if the work is right. 

Szamples. 

2. What are the prime factors of 44 ? 

Ans. 2, 2, 11. 
8. What are the prime factors of 5T T 
4. What are the prime factors of 68 ? 

Ans. 2, 2, 11. 
6. What are the prime factors of TO f 

Ans. 2, 6, 1. 

How do you divide the given number ? If the quotient is composite, 
how do you proceed? How long^do yon continue? What will be 
the prime factors ? Bepeat the Knle. What is the Ptc^^l 
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6. What are the prime factors of 95 ? 

7. What are the prime factors of 210 ? 

Ans. 2, 3, 5, *!. 

8. What are the prime factors of 735 ? . 

Ans. 3, 5, 1, 1. 

MULTIPLICATION BY FACTORS. 
134. 1. Let it be required to multiply 452 by 63. 

OPBRATION. 

^g2 ^^ ^ eqnal to 7 times 9 ; hence 63 times 
^ H 452 is equal to 9 times 7 times 452. 7 times 
452 gives 8164, an& 9 times 7 times 452, 

3164 ^^ ^ ^^^ ^^^^^ ^^^ 28476. 

Q Therefore, 452 multiplied hy 68 is equal 

to 28476. 



Ans. 284T6 



Bule. 



Multiply the multiplicand by one factor, and this 
product by another, and so on, until all the factors have 
been used ; (he last product unU be (he one required. 

Examples. 

2. Multiply 365 by 35, using its factors. 

Ans. 12T'r5. 

3. Multiply 205 by 27, or 3 X 9. 

4. Multiply 265 by 32, or 4 X 8. Ans. 8480. 

5. Multiply 521 by 16, or 4 X 4. Anti. 8336. 

When the multiplier is a composite number, how can you multiply? 
udns. Byita&cton. What is the Kule 1 
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6. Multiply 1124 by 60, or 10 X 6. Ans. 67440. 

Here,. we annex a cipher to the multiplicand for the 
product of it by 10 (Art. 68), and then multiply by 
the 6 ; that is, we annex the cipher to the multiplicand, 
and muUiply by the significant figure. 

. 1. Multiply 301 by 50, or 10 X 5. ^Ans. 16050. 

8. What cost 42 horses, at $ 166 each ? 

9. Multiply 24 d. 8 h. 42 m. 40 s. by 15, using its 
factors. . Ans. 365 d. 10 h. 40 m. 

10. Required the weight of 56 bags of grain, each 
weighing 1 cwt. qr. 12 lb. 

Ans. 62 cwt. 2 qr. 22 lb. 

11. Required the cost of 249 bales of goods, at 
$28 per bale. 

12. A farm has been divided into 49 lots, each 
containing 3 A. 2 R. 10 P. ; how large was the farm ? 

Ans. 174 A. 2 R. 10 P. 

CANCELLATION. 

135. Cancellation is the process of shortening op- 
erations In division, by rejeTsting equal factors from the 
dividend and divisor. 

Cancellation depends upon the principle that 

Dividing bo^. the dividend and divisor by the same 
number vnU not change the quotient. 

To prove this principle, let the dividend be 16 and the di- 
visor 4. Then, 16 -^ 4 = 4. Now, if we divide the dividend 
and divisor by some number, as 2, the dividend becomes 8, and 
the divisor, 2 ; and 8 -f- 2 ^ 4, the same result as before. 

What is Cancellation? Upon what nrinciple does Cancellatioi 
depend? Prove this principle. 
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136. To sharten operatioxis l^ Ganoellatiaii. 

1. Divide 60 by 16. 



OPERATION. 



For conyenience, we indi- 
cate the division, by writing^ 
60 3 X 20 the dividend over the divisor, 

— = — = ^ -^8- (Art 66.) Factoring, the div- 

^^ * X 5 j^^^^ becomes 3 X 20, and 

the divisor 3X5. Canceling, by crossing the factor 3, com- 
mon to both dividend and divisor, we have ^, or 20 4- ^r 
equal to 4. Therefore, the quotient required is 4. 



2. Divide 2 times 45 by 9. 

OPERATION. Indicating the di- 

vifflon, and factor- 

45 X 2 > X 5 X 2 ing, the dividend be- 

= "-; = ^^ -^S. comes 9X5X2. 

Canceling the fee- 
tor 9, common to both dividend and divisor, we have left in the 
dividend 5 X 2, or 10, which is the quotient , 

3. Divide 16 times 21 by 8 times 14. 



t 3 



OPERATION. Canceling the factor 8, common 

to both divisor and dividend, we 

have left in the dividend 2, in place 

If XVL of 16 ; canceling the &ctor 2, com- 

~ ~ ^^^ ° Ans. niQn to both divisor and di^end, 

* X 4^ ^^ ^^Q 2^ £jj ^jj^ divisor 7 in 

7 place of 14 ; and canceling the fiio- 

tor 7, common to the dividend and divisor, we have left in the 

divideDd 3, which is the quotient. 
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Bule. 

Cancel all the factors common to both dividend and 
divisor, and then divide the product of the remaining 
factors of the dividend by the product of those remain- 
ing in the divisor. 

When a factor is canceled, 1 is understood to re- 
main, but does not require to be written, except in 
the quotient, when there are no other factors. 

Examples* 

4. Divide the product of 16 X 14= by 8 X 7- 

Ans. 4. 
6, Divide the product of 21 X 16 X 5 by 18 X 10 
X 3. Ans. 2i\. 

6. Divide the product of 33 X 36 X 6 by 11 X *l 
X 3. 
T. Divide the product of 72 X 8 by 12 X 6. 

Ans. 8. 

8. How many bushels of potatoes, at 60 cents a 
bushel, must be given in exchange for 4 calico dresses, 
each containing 12 yards, at 30 cents a yard 1 

9. How many bushels of peaches, at 40 cents a 
peck, must be given for 6 bushels of apples at 32 
cents a peck ? Ans. 4 bushels. 

10. Exchanged 3 firkins of butter, each containing 
56 pounds, at 24 cents a pound, for 6 bags of coffee, 
each containing 32 pounds. How much was the coffee 
a pound ? Ans. 21 cents. 

What is the Rule ? When a factor is canceled, what remainal 
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ANALYSIS. 

137, Analysis, in Arithmetic, is the process of solv- 
ing a question or example, by considering the relation 
of its numbers. 

Mental EzaroiseB. 

1. If 6 oranges cost 18 cents, what will 8 oranges 
cost t 

Solution. If 6 oranges cost 18 cents^ 1 orange vnU 
cosi I sixih of 18 cents, wkkh is 3 cents, and 8 oranges 
toiU cost 8 times 3 cents, which are 24 cents. Therefore, 
tf 6 oranges cost 18 cents, 8 oranges wiU cost 24 cents. 

2. If 5 peaches cost 10 cents, how much will 10 
peaches cost? 

8. If 7 yards of velvet cost $28, how much will 9 
yards cost t 

4. If 8 pounds of sugar cost 72 cents, how much 
will 10 pounds cost ? 

5. When 36 cents are paid for 4 quarts of berries, 
how much must be paid for 7 quarts ? 

6. What will 10 quarts of milk cost, if 5 quarts 
cost 40 cents ? 

7 When $ 6 will buy 24 yards of cloth, how many 
yards will $8 buy? 

8. If 9 pounds of veal cost 54 cents, how many 
pounds can be bought for 42 cents ? 

WliatkAiialjail 
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9. If *l plows can be bought for $71, how many 
can be bought for $44 ? 

10. When $ 8 will buy 40 rakes, how many can be 
bought for $ 11 ? 

11. If 12 men can do a piece of work in 6 days, 
how many days will it take 9 men to do the same t 

Solution, if 12 men can do (he work in 6 days, it 
will take 1 man 12 times 6 days, or 72 daye, to do it, 
and 9 m,en 1 ninth of T2 days, or 8 days. 

12. If 7 men can dig a ditch in 8 days, how many 
days will be required for 14 men to dig it ? 

13. If 6 horses eat a bag of oats in 10 days, how 
many horses will eat the same quantity in 15 days ? 

14. How long will it take 5 men to reap a field, 
if it take 15 men 3 days to reap it ? 

15. How long will it take 9 men to build a wall, 
if it take 6 men 6 days to build it ? 

16. If 7 books cost $21, what will 11 books cost ? 

17. When 8 barrels of flour will pay for 12 yards 
of broadcloth, at $6 a yard, how much is the flour 
per barrel ? 

18. If 5 men can hoe a field of com in 9 days, in 
what time can 15 men hoe it ? 

19. When 10 oranges will pay for 20 apples, at 2 
cents each, what is the price of each orange ? 

20. When 10 bushels of wheat will pay for 5 cords 
of wood, at 4 dollars per cord, how much is the wheat 
per bushel ? 

Keview Questions. — What is an Integer? ( 127.) A Prime 
Number? (128.) A Composite Number? (129.) A Factor? (130.) 
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Written Exercises. 

1. If 9 acres of land produce 315 bashels of wheat, 
how many bashels will 7 acres produce? 

If 9 acres of land pro- 

OPEBATIOK. dace 315 boshels of wheat, 

85 1 acre will produce 1 ninth 

f^f s^ f of 815 bashels, or 85 busb- 

= 246 bu, Ans. els, and 7 acres will pro- 

9 dace 7 times 85 bushels, or 

245 bushels. 

2. If 10 yards of cloth cost $15, what will 8 yards 
cost ? Ans. $12. 

d. If 5 pounds of cheese cost 45 cents, what will 
18 pounds cost ? Ans. $1.62. 

4. If 26 yards of cloth cost $78, what will IT 
yards cost ? 

5. If 72 bushels of apples cost $36, what will 84 
bushels cost ? Ans. $42. 

6. If 8 bushels of wheat cost 12 dollars, what will 
20 bushels cost ? Ans. $30. 

7. If a man can earn in 6 months $176J25, how 
much can he earn in 12 months, or 1 year ? 

Ans. $428. 

8. When 8 books cost $1.14, what will 3 dozen 
cost ? Ans. $13.68. 

9. If 3 dozen books cost $13.68, what will 3 books 
cost ? 

10. When $12.75 will purchase 17 yards of cloth, 
how many yards will $2.25 purchase ? 

Review Questions.— What is a Prime Factor? (131.) Factor- 
ing? (132.) What is Cancellation? (135.) Upon what principle 
does it depend f (135.) 
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11. How far can a man travel in f days, at the 
rate of 244 miles in 4 days ? Ans. 427 miles. 

12. If 14 horses eat a load of hay in 14 days, how 
many horses would be required to eat the hay in T 
weeks ? Ans. 4 horses. 

13. Bought 72 yards of broadcloth for 160 bushels 
of wheat, at $1.80 per bushel; how much was the 
broadcloth a yard ? Ans. $4. 

14. If I give $1887 for 148 barrels of flour, how 
many barrels can I buy for $63.75. Ans. 6 barrels. 

15. If 7 men can build a house in 84 days, how 
many men could build it in 21 days ? 

^ Ans. 28 men. 

16. When $30 is paid for 25 pounds of tea, how 
much must be paid for 40 pounds ? 

17. A drover exchanged 25 horses for 220 sheep, 
at $5.50 each; how much did he get for each of his 
horses ? Ans. $121. 

18. If 5 tons of hay cost $106.25, what will 13 tons 
cost? Ans. $276.25. 

19. In what time will 48 men do a piece of work 
that 12 men can do in 24 days ? Ans. 6 days. 

20. When 15 pounds of sugar can be bought for 
$1.80, what will 18 pounds cost ? 

21. How far can a man travel in 18 days, at the 
rate of 378 miles in 6 days ? Ans. 1134 miles. 

22. If a man travel 1134 miles in 18 day9, how 
many miles will he travel in 6 days t 

23. How many pounds of coffee can be bought for 
$21, if 30 pounds cost $6 ? Ans. 105 pounds. 

Review Questions. — What is Analysis in Arithmetici (137.) 
What is Arithmetic? (15.) Addition? (39.) Subtraction? (43.] 
Multiplication? (50.) Division? (60.) Reduction? (L12.\ 
9 
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138* If a nnit, as 1 oran^, or 1 ap« 
pie, be divided into two equal parts, 
each of these parts is one half. 




If a unit be divided into three equal 
parts, one of these parts is one third ; 
two of them, two thirds ; etc. 



If a unit be divided into four equal parts, one of 
these parts is one fourth ; two of them, two fourths ; 
three of them, three fourths ; etc. 

Fourth. Fourth* Fourth. Fourth. 

I I I I I 

In like manner, if a unit be divided into five equal 
parts, the parts are fifths; if into six equal parts, 
sixths; and so on. Such parts of a unit are called 
fractions. Hence, . 

139. A Fraction is one or more equal parts of a 
unit ; as one half, two thirds. 

140. The Denominator of a fraction is the number 
which shows into how many equal parts the unit is 
divided. Thus, three is the denominator of two 
thirds. 

If a unit be divided into two equal parts, what is one of the equal 
parts called 1 Into three e^ual parts ? Into four ? Into fire ? What 
18 a Fraction ? The Denonjinator ? 
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141. The Numerator of a iraction is the number 
which shows how many of the equal parts of the 
unit are taken. Thus, two is the numerator of two 
thirds. 

143. A Common Fraction is a fraction expressed by 
writing the numerator above, and the denominator 
below, a dividing line ; as. 



One half, written' 


i 


Two fifths, written 


f 


One third, " ' 


i 


Three fifths, " 


f 


Two thirds, " 


1 


Pour fifths, " 


i 


One fourth, " 


i 


One seventh, " 


+ 


Two fourths, " 


f 


Three eighths, " 


1 


Three fourths written, 


f 


Five ninths, " 


i 


One fifth. 


i 


Seven tenths, " 


A 



143. The Terhs of a fraction are the numerator and 
denominator. 

The Unit of a fraction is the unit, or single thing 
divided into equal parts. 

144. A whole number may be expressed in a frac- 
tional form, by writing 1 under it, for a denomina- 
tor. Thus, 

2 may be written f , and read, 2 ones. 

3 may be written f, and read, £| ones. 
7 may be written i, and read, Y ones. 

10* may be written -^, and read, 10 ones. 

What is the Numerator of a fraction ? What is a Common Fraction " 
What are the Terms of a Fraction ? How may a whole number bo 
expressed in a fractional form 1 
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1. Two ^ffitftifc. Aiift. } 9l SciCJi OBe& 

2. Tbree aevat&o. hi^ Four sEathB. 

X Five ffgfithft- II. £^^ sn^atcentliB. 

^ Slx Tirntfttg^ , i:^ Jiffeeea tveadeths. 

5c Two taLt&o. i iX T«iL tMrtielliB. 

^ Seven eEeveiid^ , 14. Sex nfntbaL 

T. Fight tw«Ifiii& . la^ ELeireA q&cb. 

& Nme sxleeLt&a. ' I(Sl ScTenteca feiiietlis. 

Wcite aad read the fjCowm^r — 

It. h h A. * [^>- ». V. ^. A. 
IS- «. «. ». « ^1- ¥. ff. A. A- 
i»- «. «, I, 1-22. A. A- H. V. 

Ua. A Pffi>ns FsACTK^ar is ooie wtese nnmenftor is 
leaB than the deziocztfiLatar ; a3 ^, §. 

lt§. An lMFB>ns FsAcnos is one whose mnnenlor 
equals or exceeds tlie denominata-r ; as f, f . 

147. A MixsD XrxBEK is a whole number with a 
firaction ; as 3^ ; read, three and one foorth. 

HSb a firaction indicates division (Ait. 66), the 
nnmerator answering to the diridend, and the denom- 
inator to the divisor. Hence, 

The TALiTB cf a fraction is Ae qmoi^Mi if Or womt* 
alar divided by Ote denaminaior. 

What is A Froper Fiactioa ? An Improper TntAm * A Mized 
Kmnberl Whitt does m fiadimi indkaie f Wbtt b the t^w of a 
Asexual 
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Thns, the quotient of 1 divided by 2 is ^ ; 8 divided 
by 4 is } ; and | is 2. 

It has been shown, (Art. 185), that canceling equal 
factors in the dividend and divisor does not change 
the quotient. Hence, 

Dividing both terms of a fraction by the same nwrn- 
ber does not change its jvalue. 

And it also follows, that 

*^ 
Multiplying both terms of a fraction oy the same numr 
ber does not change its value. 

4 4-5-2 4 4X2 

Thus, -, or = 2, and -, or = 2. 

2 2-*-2 2 2X2 



Mental Ezercises. 



1. How 

2. How 
8. How 
4. How 
6. How 
6. Ho^ 
T. How 

8. How 

9. How 
10. How 



much 
much 
much 
much 
much 
much 
much 
much 
much 
much 



i of 6? 
J of 9? 
i of 8? 
i of 6? 
I of Y? 
^ of 12 ? 
8 T^tF of 20 ? 
T^ff of 24 ? 
i of 30 ? 
i of 2t ? 



Of 8? 
Of 12? 
Of 12? 
Of 15? 
Of 14? 
Of 24? 
Of TO? 
Of 36? 
J of 64 ? 



Of 12? 
Of 18? 
Of 20? 
Of 25? 
Of 35? 
Of 48? 
Of 100 ? 
Of 72? 

T^r of n ? 



tV of 30 ? 3/jr of 60 ? 



What effect has dividing both terms of a fraction by ths same numr 
ber? What also follows ? 
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11. How much is f of 30 F 

Solution. Sirvce 1 Mrd of SO is 10, 2 thirda of 30 
18 2 times 10, or 20. Therefore, i of 30 is 20. 

12. How much in f of 15 ? Of 25 ? Of 45 ? 

13. How much is § of 36 ? Of 45 ? Of 27 ? 

14. How much is | of 40 ? Of 12 ? Of 28 ? 

15. How much is ^ of 21 ? Of 49 ? Of 42 ? 

16. How much is | of 18 ? Of 30 ? Of 48 ? 
It. How much is f of 24 ? Of 32 ? Of 64 ? 

18. How much is | of 20 ? Of 40 ? Of 50 ? 

19. How much is | of 32 ? Of 40 ? Of 56 ? 

20. If a pound of sugar cost 15 cents, how much 
will 1 third of a pound cost ? 2 thirds ? 

21. Paid $60 for a cow, and 2 twelfths as much 
for some hay ; how much did the hay cost? 

22. What part of 7 is 2 ? 

Solution. Since 1 is I seventh of 1, 2 is 2 times 1 
seventh of *l,or 2 sevenths of 7. Therefore, 2i8^of*J. 

23. What part of 5 is 3 ? 4 ? 2 ? 

24. What part of 8 is 3 ? 5 ? 7 ? 

25. What part of 9 is 2 ? 7 ? 8 ? 

26. What part of 10 is 9 ? 3 ? 7 ? 

27. What part of 16 yards is 6 yards ? 11 yards t 

28. What part of $20 is $7 ? $ 13 ? $17 ? 

29. What part of 10 pounds is 5 pounds ? 8 pounds ? 

30. What part of 27 tons is 3 tons ? 9 tons ? 

31. What part of $32 is $12 ? $4 ? $16 ? 

32. What part of 40 bushels is 20 bushels ? 

33. What part of 36 hogsheads is 9 hogsheads ? 

Explain the solation of «3Lam.^\& \\. 01 ^tlassl^Iq 22. 
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REDUCTION. 

.149. Beduction of Fractions is the process of 
changing their form, without changing their value. 



Case L 

150. To reduce a fraction to its lowest terms. 

A fraction is in its lowest or smallest terms, when the 
numerator and denominator have no common factor 
greater than 1. 

1. Let it be required to reduce ^ to its lowest 
terms. 



OPERATION. 



4 2X1^ 2 

— = == -, Ans. 

10 6X8 6 



Since the numerator and de* 
nominator of a fraction answer 
to the dividend and divisor in 
division (Art 148), dividing 
both terms by the same nmn- 



ber, or canceling equal factors in both (Art 135), will not 
change the value expressed. Now the only factor greater than 
1, common to both terms of the given fraction, is 2, and can- 
celing, we have f . Therefore, -^ in its lowest terms b -}. 



Bnle. . 

Cancel in the numerator and denominator all the faO" 
tors common to both. 

What is Reduction of Fractions ? When is a fraction in its lowest 
terms ? Why is not the value of a fraction changed by dividing } 
terms by the same number ? What is the Rule ? 
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Examples. 
Beduce to their lowest terms: — 



2. T»i. 


Ans. |. 


T. «f. 


Ans. H< 


3. H. 


Ans. \i. 


8. m- 


Ans. il 


4. m- 


AnB. |. 


9. «. 


Ans. If 


6. ill. 




10. m- 




«. m- 


« 


11. TViJV- 






Case IL 





151. To redtioe a whole ntunber to a fraction with 
a given denominator. 

1. Let it be required to reduce 8 to a fraction 
whose denominator is T. 



OPERATION. 



8X7 66 
= — , Ans. 



Since in 1 there are 7 sevenths, in 
8 there are 8 times 7 sevenths, or 
^ Therefore, 8 is equal to A/^. 

Rule. 



Multiply the whole number by (he given denominator^ 
and vrrite (he product over the denominator. 

Ezamplea 
Beduce 



2. 


14 to fourths. 


5. 


98 to thirds. 




Ans. t^. 




Ans. 4J4, 


8. 


19 to fifths. 


6. 


to to thirty-fourths. 




Ans.". 




Ans. affa. 


4. 


81 to eighths. 


Y. 


135 to seventeenths. 



Explain the operation of reducing a whole number to a fraction vith 
a given denominator. 
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8. 9 is equal to what fraction haying 15 for a denom* 
inator ? Ane. ^ffi. 

9. Reduce 131 to a fraction whose denominator 
shall be 11. Ans. ^i^. 

Case III. 

15S. To reduce a mixed number to an improper 
fraction. 

1. Let it be required to reduce 5f to thirds. 

OPERATION. S"^C« "* 1 

there are 3 

6X3 2 16 + 2 n thirds, in 5 

6f = —— + - = — — =— , Ans. ^^^ ^ 5 

^ ^ ^ ^ timesS think; 

and 5 times 3 thirds plus f, or 15 thirds plus 2 thirds, are 17 
thirds, or ^ Therefore, 5| is equal to ^ 

Rtde. 

Multiply (he integral part of the mixed nwmJber by 
(he denominator of the fractional part ; to the product 
add the numerator; and vrrite ike result over (hs de- 
nominator. 

Examples. 

Reduce to an improper fraction : — 

2. Tf. Ans. ^. 

3. 16f. Ans- H^. 

4. 9^. Ans, ^. 
6. 6^. 



6. 12H. Ans. Jyf. 

T. 19H. Ans. ^. 

8. 14^. Ans. x^. 

9. 161|J. 



Explain the operation of redncing a mixed number to an improper 
fraction. Repeat the Rule. 
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10. In 10 J dollars, how many fourths of a dollar ? 

Ans. ^. 

11. In 221 bushels, how many elevenths of a 
bushel ? Ans. ^Jfi. 

Case IV. 

153. To rednoe an improper &otion to a whole or 
mixed number. 

1. Let it be required to reduce J^ to a whole or 
mixed number. 

Since there are 3 thirds in 1 unit, there 
OPERATION. ^^ be in 17 thirds as many units as 3 is 
J^ = 5§, Ans. contained times in 17, or 5f. Therefore, 
if- is equal to 5f. 

Rule. 
Divide the numercUor by {he denominator. 

Examples. 
Eeduce to a whole or mixed number : — 



2. V-. 


Ans. T|. 


6. -i^A. 


Ana. 2t 


3. 1^1. 


Ans. 14^. 


1. ^I^. 


Ani^. 45. 


4. 3^-. 




8. i»t. 




5. ^^ 




9. ^J^ 





10. In ^^ of a dollar, how many dollars ? 

Ans. $33^. 

11. What is the value of H*^ miles ? 

Ans. 514 miles. 

Explain the operation of reducing an improper fraction to a whole 
or m/xed namber. Repeat the Ei\i\ft. 
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COMMON DENOMINATOR. 

154i Fractions have a common denominator when 
they have the same number for a denominator. 

1. Let it be required to reduce f and f to fractions 
having a bommon denominator. 



OPERATION. 

2 _ 2X7 _ U 
5 ~ 6X7 85 

3 3X5 15 

7 ~ 7X5 ~ 85 



Since innltipl3ring both the nn- 
meratorand denominator of a frac- 
tion bjr the same nomber does not 
Ans. change its valae (Art. 148), we 
multiply both terms of the fraction 
f by 7, the denominator of the 
second fraction, and have f = ^ ; and both terms of the frac- 
tion f by 5, the denominator of the first fraction, and have 
f = ^. Therefore, -} and f are equal to ^ and |f . 

2. Let it be required to reduce §, f , and ^ to 
fractions having a common denominator. 



OPERATION. 

2X4 8 



3 ~ 3X4 ■ 
5_5X2. 
6 6X2' 



12 
10 
12 
B_ 
12 



Here, by multiplying both terms of 
I by 4, and of J by 2, we have ^ 
and f|, which have the same number 
- Ans. ^^^ * denominator as the ^. There-' 
fore, the required fractions are -^^ 
H, and A. 



Rule. 

Multiply hoih terms of each fraction by aU the de* 
nominators except its own. Or, 

When have fractions a Common Denominator ? Explain the man- 
ner of finding the Common Denominator by the first operation. Bj 
the second operation. Repeat the Bale. 
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Multiply holh terms of one or more of the fractions 
by such a number as will make all the denominators 
alike. 

If there are whole or mixed numbers with the 
given fractions, they must first be reduced to im- 
proper fractions. 

Examples. 

Reduce to equivalent fractions having a common 
denominator : — 

3. j^ I, and J. Ans. f g, |J, f §. 

4. J, I, and i- Ans. ft, i|» A- 
6. §, 4, and ^. Ans. ^, f«, ^. 
6. I, f , and A- Ans. H» f** fi- 
T. i, f, and ^. I 9. t and |. 

8. f, A. and i. 110. }, I, and |. 

11. 2J, 3, J, and |. Ans. ^, ^, ^ |. 

ADDITION. 

155. Fractions may be added by means of a com- 
mon denominator. 

Thus, we can add halves and halves, thirds and 
thirds, fourths qxl^ fourths, etc.; but we can not add 
directly halves and thirds, thirds and fourths, etc., any 
more than we can add other things of different kinds, 
as dollars and days. 

"By what means may fractions be added ? 
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1. Let it be required to find the sum of |, |y 
and f. 

OPERATION. 
1,3,4 1-1-3 + 4 8 ,8. 

The sum of 1 fifth, 3 fifths, and 4 fifths is 8 fifths, or |, 
which reduced gives If. 

2. Let it be required to find the sum of | and |. 

OPERATION. 

3 . 4_15 16_ 15+16 _31_ 

4 ^^ 6 ~ 20 ^^ 20 — 20 — 20 — ^^' ^^^' 

Since numbers must be of the same name or kind, in order 
to be added (Art 39), we reduce the given firactions to 
equivalent fractions having a common denominator, and have 
15 twentieths and 16 twentieths, which added gives 31 twerkf 
tieths, ^, or, by reduction, 1^ Therefore, the sum of } and 

Btde. 

Beduce ihe fractions, if necessary, to eqaivalent frac^ 
turns having a common denominator, and write the sum 
of the numerators over the common denominator" 

Examples. 
Find the sum of 



3. I, i, and V- Ans. 2J. 

4. A and ^. Ans. i^. 

5. i and f. Ans. l^V 

6. ^, f, ^, and f 

T. h if h and J. 



8. i, A* aD^'d tV- -A^ns. ^^. 

9. A, H. and J. Ans. 2^. 

10. §, I, and ^. Ans. 2^. 

11. i, *, andf. 

12. J, i, I, and t7^. 



WhatifitheTlu\e'i 
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15S. When there are mixed numbers, the fractions 
and whole numbers may he added separately ; and, 
(hen, their sums may be added. 

13. What is the sum of 3^, 6^, and 2f ? 

OPERATION. 

3 4- 6 4- 2 = 11 ; 11 + li = 12|, Ans. 

14. What is the sum of 5f , 6f , and 4^ ? 

A^s. 17 Jy. 
16. What is the sum of 17i, 2f, and 3 ? 

Ans. 23J. 

16. Required the sum of 6J, 6, and 7f . 

Ans. 18^. 

17. Bought a handkerchief for f of a dollar, a vest 
for 2^ dollars, a pair of gloves for ^ of a dollar, 
and a hat for 4^ dollars ; how much did the whole 
cost ? Ans. $7H- 

18. A merchant has sold from a piece of cloth, 12, 
4§, 8|, and 2^ yards ; how many yards is this in 
all ? Ans. 27H- 

19. What is the sum of $9J, $12J, $10f , and $7f ? 

20. I have bought three lots of coal, weighing re- 
spectively, 1 J, ^, and 9^ tons ; how much is there 
in all? Ans. 11^ tons. 

21. A farmer sold sheep for $62J, cattle for $102J, 
and a horse for $125f ; how much did he receive for 
all? Ans. $291 A. 

How may the addition be performed when there are mixed numbers ? 
How may a whole number be expressed in a fractional formi (Art 
144.) 
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SUBTRACTION. 

157, One fraction may be subtracted from another, 
by means of a common denominator. 

Thus, we can subtract halves from halves, thirds 
from thirds, fourths from fourths, etc. ; but we can not 
subtract directly thirds from halves, fourths from 
thirds, etc., any more than we can subtract days 
from dollars, which are of different names or kinds. 

1. Let it be required to find the difference between 
« and «. 

OPERATION. The difference 

3 - . between 1 7 eighr 

H — it = ^TS^^ — fs — h Ans. ^^^^^ ^^ j^ ^^ 

teenihs is 3 eighteenths or ^, which reduced gives J. Therefore, 
the difference required is J. 

2. Let it be required to find the difference between 
i and f . 

OPERATION. Since, in order to 

- 3 - - -_« , A«« subtract one num^ 

i — i — i — t — ^^ — h Ans. ^^ ^^ another, 

the two numbers must be of the same name or kind (Art 43), 
we reduce the given fractions to equivalent fractioifs having a 
common denominator, and have 7 eighths and 6 eighths, whose 
difference is 1 eight, or }. Therefoi;^, the difference required is ^. 

Rule. 

* Reduce the fractions, if necessary, to equivalent frac- 
tions having a common denominator, and write the dif- 
ferenxiC of the numerators over the common denominator. 

How may one fraction be subtracted from another? Repeat the 
Rule. ^ 
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Examples. 
What is the difference between 



3. i and J. Ans. ^, 

4. Tftr and ^fty. Ans. ^. 

5. I and ^. Ans. ^. 

6. i and f. 
1. I and T^r- 



8. H and H- An«. A. 

9. ^i and |. Ans. i. 

10. H and f Ans. ^Vs- 

11. if and A- 

12. f and f . 



13. How much is $ greater than ^ ? Ans. }§. 

14. Gave ^ of a dollar for an arithmetic, and f of 
a dollar for a slate ; how much more did the arith- 
metic cost than the slate ? Ans. ^^ of a dollar. 

16. From 1 take |. 

OPERATION. 

T— f = i^ — } = ^ = 6i, Ans. 

Or, 7 — l = 6;l = t;t — i = J;6 + i = 6i, Ans. 

Here, we change the whole number 7 to fourths, and sub- 
tract the |. We can, also, take 1 from the 7, leaving 6, re- 
duce the 1 to fourths, subtract the f , and add the difference to 
the 6. The result will be the same hy either process. 

16. Subtract 2f from 5. Ans. 2|. 

17. Subtract oj from 9. Ans. 3^. 

18. Subtract 6J from 12^^. 

OPERATION. 

12A — 6J = W- - ft = li = SH> Ans. 
Or, 12A — 6J = im — Qfy = 6H, Ans. 

Explain the manner of workmg the I5t,h. Qxamyle. 
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Here, by the second process, the fractional parts haying been 
reduced to fractions having a common denominator, and as we 
can not take 6 twelfUis from 5 twelfths, we take 1 from 12, leav- 
ing 11, reduce the 1 to twelfths, making 12 twelfths, add them 
to the ^, giving ^, and, then, subtracting the -^ from the ^, 
and the 6 from the 11, we have 5f^, the difference required. 

19. Subtract 2^ from 5f. Ans. 8^. 

20. Subtract 20J from 29f 

21. If from a cask containing 25| gallons of wine, 
7f gallons leak out, how much remains in it ? 

22. Bought a lot of coal for 31f dollars, and sold 
it for 37^ dollars ; how much was gained ? 

Ans. 6^ dollars. 

23. Paid 10-^ dollars for a barrel of flour, and sold 
it for 1^ dollars less than cost ; how much was ob- 
tained for it ? Ans. 8|J dollars. 

24. When a ton of coal, bought for 6^ dollars, is 
sold for Yi dollars, how much is gained ? 

Ans. 1^ dollars. 



MULTIPLICATION. 

158, A fraction is multiplied by multiplying its 
numerator, or by dividing its denominator. 

For, let it be required to multiply J by 4. Then 4 times 1 
eighth are 4 eighths, which reduced is -J. Now, if instead of 
taking the number of parts 4 times, we make the size of the 
parts 4 times as large, by dividing the denominator 8 by 4, 
we have, also, ^ as before. 

Explain the manner of working the 18th example. How is a frac- 
tion multiplied ? 

10 



146 COMMON FRACTIONS. 

Case I. 

159. To multiply a fraction by a whole number. 

1. Multiply tV l>y 8. 

OPERATION. S ^mea i JifteenthSf 

or ^j is^ fj, which 
4 4 V 8 12 4 

-- X 3 = -j^ = — = -, Ans. reducedis |; or, ance 

dividing the denomi- 

A. A. A. 

Or, — X 3 = ,^ . ^ = r, Ans. nator multiplies the 
15 16 — 3 6 . fraction (Art 168), 

we divide the denominator 15 by 8, and have t-4 — « or 4, as 
before. 

Rule. 

MulMply the numerator by the whole number; or, 
JDivide the denominator by the whole number, when U 
can be done without a remainder. 

Examples. 
Multiply 

2/ ^ by 4. Ans. 2^. 

3. ^ by 7. Ans. 3J. 

4. } by 16. Ans. 12. 
6. ^ by 18. 
6. T^jy by 11. 

12. At ^ of a dollar a bushel, what cost 12 bushels 
of corn ? . Ans. lOJ. 

160, When the multiplicand^ is a mixed number, we 
may multiply (he fractional part and integral part sep- 
arately, and add the products; or, reduce the mixed 
number to an improper fraction, and then multiply. 

Explain the operation. What is the Kale ? How may we multiply 
when the moitiplicand is a mixed number ? 



1, H by 26. Ans. 23^. 

8. ^ by 7. Ans. 1^. 

9. If by 6. Ans. 8^. 

10. if by 21. 

11. A by 26. 
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13. Required the product of T| multiplied by 5. 

OPERATION. 

f X 6 = H-^ = Jjft = 3} 
» X 5 = 36 

7i X 6 = 38i, AuB. 

Or, 7|, X 5 = ^^{LH = ijA = 38|, Ans. 



14. Multiply 3 J by 7. 

Ans. 23|. 

15. Multiply 8t by 6. 



16. Multiply lOJ by 9. 

Ans. 92. 

17. Multiply llft^ by 20. 



18. If one man can build 15f rods of wall in a 
week, how many rods can 13 men build in the sama 
time ? Ans. 203|. 

Case II. 
161. To midtiply a whole number by a fraotion. 

Multiplying a number by a fraction is taking the 
pari of it denoted by the fraction. 

For, multiplying any number, as 6, by -J, is taking 1 half of 
6, by ^ is taking 1 third of 6, by } is taking 2 thirds of 6, etc 

1. Let it be required to multiply 16 by |. 

OPBBATION. .S^r/>^,f,^« 

IS 4, 3 fourths of 16 is 

^ 3 times 4, or 12. Or 16 

J0 X 3 taken 3 times is 16 X 

16 X I = = 12, Ans. 3, and taken 1 fourth 

^ as many times is ^ ^^ > , 

or 12, as before. 

Ex{)lain the operation. What is multiplying a number by a fraction'.' 
Explain the operation. 
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Riile. 

Multiply (he whole number by the numerator, and di- 
vide (he product by the denominator. 



Examples. 
Multiply 



2. 


48by§. 


Ans. 32. 


7. 


64by|. 


3. 


33 by A. 


Ana. 9. 


8. 


25byH. 


4. 


16 by f . 


Aub. 12|. 


9. 


416 by |. 


6. 


18 by }. 




10. 


23 by A. 


6. 


51 by f . 




11. 


101 by f . 



Ans. 9f 

Ans. 23^. 

Ans. 156. 



12. What cost 160 bushels of oats, at f of a dollar 
a bushel ? Ans. $ 100. 

13. If an acre of land is worth $ 239 dollars, what 
is /r of it worth f Ans. 43^^. 

10j3» When the multiplier is a mixed number, we 
may multiply by the fractional and integral parts sepa- 
rately, and add (he products ; or, reduce the mixed 
number to an improper fraction, and then multiply. 

14. What is the product of 33 by 3J ? 

OPERATION. 

»3XJ = '-Ifi = f = 18i. 
33 X 3 99 



83 X 3^ = 112J, Ans. 

Or, 33 X 3^ = 33 X V- = H^ = 112i. Ans. 

Repeat the Bale. When the moLtiplier ia a mixed nomber, how do 
/oa proceed? 
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What is the product of 



15. 12 by 9J. 

Ans. 116|. 

16. 43 by 8f . 



IT. 61 by 5A. 

Ans. 345x<^. 
18. 112 by 12|. 



19. If a car-load of coal is worth $45, how much 
is lOxV times that quaiitity worth? Ans. $460|f. 

Case IIL 

163* To multiply a Amotion by a firaotioii. 

A fraction of a fraction, as J of j, is called a oomr 
pound fraction ; and the multiplying of a fraction by 
a fraction is equivalent to finding the value of a com- 
pound fraction. 

Thus, } X i is equivalent to taking | of |. 

1. Find the product of f by |. 

OPERATION. 1 eighth of f is g-^, and 

4:>^3_ ^X3 _ 8 j^ S eighths o£ik^^,or,hj 

5 8 5 X » 10' * reducing,^. 
2 

Biile. 

Multiply the numerators together for a new numera- 
tor, and the denominatora for a new denominator. 

What 18 a fraction of a fraction called ? What is the multiplying of 
a fraction by a fraction equiyaient to ? Bepeat the Bole. 
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Examples. 



2. t by §. Ans. A- 

4. 4 by f Ans. f. 

6. H by f 



Multiply 

6. i of f by J. Ans. ^. 

7. Jby^of f. Ans.:^. 

8. li by i X A- Ans. J. 
8. AX fbyf 

10. What part of a ship is J of f of it ? Ans. ^. 

11. What is the product of f, %, and J ? 

12. At ^ of a dollar a yard, what will -j%^ of a 
yard of cloth cost ? Ans. ^ of a dollar. 

164. When there are integrcd or mixed numbers 
among the factors, reduce them to imprcyper fractUms 
before muUiplying, 

13. What is the product, of ^ of 4,^ by 7 ? 

OPERATION. 

# X4^Xl = '^\l^ ; = ^ = 20^, Ans. 

14. What is the product of 7^ by 9^ ? Ans. 69|. 
16. What will 5^ pounds of sugar cost, at ^ of a 

dollar a pound ? Ans. | of a dollar. 

16. What will 50^'^ pounds of beef cost, at ^ of 
a dollar a pound ? Ans. 8^. 

17. What is the value of f of J of 9 ? Ans. 5f|. 

18. When cloth is J of a dollar a yard, what will 
f of 12 yards cost f Ans. $ 6. 

19. What is the value of A o^ A of H ? 

20. At ^ of a dollar a bushel, what cost ^ of 
32 bushels of apples ? Ans. $ 4. 

When there are integral or mixed nnmberB among the factors, how 
do jroa proceed'^ 
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DIVISION. 

165. A fraction is divided by dividing its numer- 
ator, or by multiplying its denominator. 

For, let it be required to divide ^ by 4. Then, 1 fourth of 
4 eighths, or 4 j^, is ^; or, if instead of finding 1 fourth of 
the number of parts, we make the gize of the parts 1 fourth as 
laige, by multiplying the denominator 8 by 4, we have ji-, or, 
by reducing, ^, as before^ 

Case L 

166. To divide a fraction by a whole number. 

1. Let it be required to divide if by 6. 

OPERATION. Since ^ divided by 1 

.« ift • ft ft "^ tt' if di^^ied by 6 is 

i? ^6= -5^1^ = ~, Ana. i of if, which is 4^, 

^^ ' 2^ ^^ or A- Therefore, the quo- 

tient of ^ divided by 6 is fy, 

2. What is the quotient of J divided by .3 ? 

Since 4 divided by 1 is l. 
OPERATION. ^ divided by 3 is i ofi, which 

i-3 = JL=l, Ans. i« 4-7?'°^ A- Therefore, the 
4 4X8 12' ^ quotient of | divided by 3 

is^. 

Bnle. 

Divide the numerator by the whole number, when it 
can be done without a remainder ; or, 
Multiply the denominator by the whole number. 

How is a fraction divided? Exphun the operations, ^peat thQ 
Bole. 
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Examples. 



Divide 

3. i by 4. Ans. Z,. 

4. U^7 *^' Ans. ^. 
6. Jf by 12. 

6. ,V by 21. 



V. H by 27. Ans. ^. 

8. If by 16, Ans. ^. 

9. a by 18. 
10. J J by 26. 



11. How much is ^ of f divided by 10 ? 

OPBRAHON. 



»X3 1 

= — Ans. 



UX^X19 26, 
6 6 



12. If 6 yards of cloth cost ^ of a dollar, what 
will 1 yard cost ? Ans. A of a dollar. 

13. When 11 pounds of coflFee can be bought for 
f f of a dollar, how much is it a pound f 

Ans. ^ of a dollar. 

167. When the dividend is a mixed number, reduce 
it to an improper fraction before dividing, 

14. Find the quotient of 6| divided by 12. 

OPERATION. 

3 
36 30 3 

6i -^ 12 = — -4- 12 = = -, Ans. 

7 1 xn 7 

When the dividend is a mixed number, how do yofi proceed ? 
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15. 14} by 8. AnB.lfJ. 

16. 21^ by 25. - 



l*?. Hi by 9. Ana. A- 
18. 30iby22. 



19. When 4 bushels of peaches cost |4^, what is 
the cost of 1 bushel ? Ans. $ 1^. 

20. If $28f be divided equally between 12 men, 
how much will each receive ? Ans. S 2f . 

21. How much is f of 11 dollars divided by 22 ? 

Ans. I'V of a dollar. 

22. At $15 a ton, how many tons of hay can be 
bought for $ 116i ? Ans. 7} tons. 

Case II. 
168. To divide a whole ntimber by a fraction. 

1. Let it be required to find the quotient of 12 
divided by J. 

OPERATION. 

12 -2- i = i^-^ = 48, Ans. ^^^^® ^^ divided by 
* 1 ' 1 is 12, 12 divided by 

^ is 4 times 12, or 48. Therefore, the quotient of 12 divided 
by J is 48.' 

2. Find the quotient of 16 divided by J. 

OPERATION. Since 16 divided by 

8 1 is 16, 16 divided by \ 

20 w g is 5 tinies 16, and 16 

16 -5- * = = 40, Ans. ^^^®^ ^y 2 ^^^ ^^ i 

^ of 5 times 16, which is ^ 

times 16, or 40. There- 
fore, the quotient of 16 divided by | is 40. 

Explain the operation of Example 1. Of Example 2. 
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Rtde. 



Divide by (he numerator of ihe divisor, and multiply 
by the denominator ; or, 
Invert (he divisor, and 'proceed as in muUiplicaiion. 

Examples. 
Divide 



3. 8 by i. Ans. 10. 

4. 14 by IJ. Ans. 16§. 
^' 3by^. Ans. 3|. 
6. 16byH- 



T. T5 by i. Ans. 100. 

8. 6 by ■^. Ans. T|. 

9. 27by4. Ans. 48f. 
10, 34byiJ. 



11. At ^ of a dollar a pound, how much coffee can 
be bought for $ 12 ? Ans. 64 pounds. 

12. If it takes f of a yard of cloth to make a vest, 
how many vests can be made from 6 yards. 

Ans. 9 vests. 

169* When the divisor is a mixed number, reduce 
it to an improper fracHon, before dividing. 

13. Divide 12 by IJ. 

OPERATION. 

4 

WX2 

12 -5- li = 12 X f = = 8, Ans. 





" 








3 






14. 


75 


by 3f. 




16. 


92 


by6i- 








Ans. 


20A. 






Ans. 


18. 


15. 


18 


by H. 




17. 


IOC 


> by 4J. 





Repeat the Rale. When the divisor is a mixed number, how do yoa 
proceed ? Explain the operation. 
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18. At 6^ cents a ponnd, how many pounds of rice 
can be bought for $ 1.60 ? Ans. 24 pounds. 

19. How many bushels of wheat, at $ 2^ a bushel, 
can be bought for $ 39 ? Ans. 18 bushels. 

Case III. 
170, To divide a fraotion by a fraotloxu 

1. Let it be required to divide f by |. 

OPKRITION. 

6 • 8 — 5 ^ 2 —10 — 6 — ^*' ^°®- vided by 1 
18 t» i divided by ^ is 3 times ^, and ^ divided by 2 thirds is 
^ of 3 times ^, which is | times |, or {^ ; or, by reducing, ' 
1^ . Therefore, the quotient of | divided by J is 1|. 

Rllle. 

Divide by the numerator of the divisor, and mulHply 
by the denomincUor ; or, 
Invert the divisor, and proceed as in multiplication. 

If there are mixed numbers, reduce them to improper 
fractions. 

Divide 



2. S by \. 


Ans. If. 


1. ^by4i. 


Ans. ^. 


3. f by A 


Ans. W. 


8. ^ by 94. 


Ans. J. 


4. i by i. 


Ann. 3|. 


9. Abyf 


Ans. 4* 


5. f by f . 




10. 94by|. 




6. A by 1- 




11. 6iby3i. 






Repeat t 


be'KuV 
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12. How many pounds of tea, at ^ of a dollar a 
pound, can be bought for $ 7^ ? Ans. 30 pounds. 

13. When for J of a dollar 3 J bushels of apples 
can be bought, what is the cost of 1 bushel t 

Ans. J of a dollar. 

14. At { of a dollar for f of a yard of cloth, what 
is the price per yard ? Ans. 1^^ dollars. 

16. At f of a dollar a gallon, how many gallons 
of kerosene can be bought, for $ 6^ ? 

Ans. 8} gallons. 

16. How many bottles, of 1^ pints each, can be 
filled with 271 gallons of wine ? Ans. 148 bottles. 

Miscellaneous Examples. 

1. Beduce ^|^ to its lowest terms. Ans. f. 

2. Reduce || to its lowest terms. 

3. Change $31 to sixths of a dollar. Ans. $^g£. 

4. Reduce 19^ to an improper fraction. Ans. J^^A. 

5. Change 22 to a fractional form. Ans. ^. 

6. Change 22 to a fraction "whose denominator is 3. 
T. Reduce ^ and i to fractions having a common 

denominator. 

8. Add J, I, and {. Ans. Iff. 

9. Find the sum of J, 2^, and 6J. Ans. 8^. 

10. How much larger is ^ than ^ ? Ans. ^ 

11. Find the difference between |J and f. 

12. From m subtract 2J|. Ans. 4^^. 

13. Change ^^^ to a mixed number. Ans. 26^. 

14. Find the value of if X 6. • Ans. 5f 
16. Multiply 61 by -fy. Ans. 15. 

Bevjew Questions. — What is an Integer? (127.) What is a 
f^zma Number ? (228.; What \a a Comvo^^A ^x^abor ? (129.) 
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16. How much is f of J of f ? Ans. ^. 

11. Find the value of ^ X i X f • 

18. Find the value of f + J — 1^. Ans. A- 

19. Divide JJ by 9. Ans. ^jf. 

20. Divide 26 by JJ. Ans. 30. 

21. How many times is } contained in 4 2 

22. What is the value of i^ -5- ^ ? Ans. H- 

23. A merchant owning f of a ship bought ^ more, 
how much did he then own of it f Ans. \i. 

24. A farmer divided some hay into 20 equal parts, 
and gave 16 parta to his cows, and the rest to his 
sheep. What fraction of the whole did the sheep 
get ? Ans. J. 

25. What number is that to which if you add 3f , 
the sum will be 16^^ ? Ans. 12§}. 

26. If f of a mill is worth $3U0, what is the 
value of the whole ? Ans. $9TT3|. 

21. When 13 tons of coal are sold for $ Tl^, what 
is the price per ton ? Ans. 6J. 

28. Paid $10^ for tea, at the rate of t^ of a dol- 
lar a pound ; how many pounds did I buy ? 

Ans. 15 pounds. 

29. If the divisor is ^, and the quotient 2^^ what 
is the dividend ? Ans. f f . 

30. How many bushels of com, at ^ of a dollar a 
bushel, must be given for If of a ton of coal, at $ 4 J 
a ton ? » * Ans. 8. 

31. When broadcloth is 4| dollars a yard, how 
many yards can be bought for 3 cords of wood, at 1 
dollars a cord ? Ans. 4f yards. 

Review Questions. — What is Analysis 1 (137.) What is a 
Fraction? (139.) A Common Fraction? (142.) The Terms of a 
Fraction? (143.) 
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Questions for Analysis. 

1. If 1 barrel of flour cost $ 9, how much will | 
of a barrel cost ? 

Solution. If 1 harrel cost $ 9, J o^ a barret imll cost 
i of $9, or $ 2.25 ; and | vyill cost 3 times $ 2.25, or 
$6.75. Therefore, if 1 barrel of flour cost %9, ^ of a 
barrel will cost $6.75. 

2. If I'ton of coal be worth $5.25, what is f of a 
ton worth ? v Ans. $ 4.20. 

3. When $ 8.80 is paid for doing a certain amount 
of work, how much must be paid for ^^ as much f 

Ans. $ 5.60. 

4. If an acre of land produce 1 T. 16 cwt. 18 lb. 
of hay, how much will | of an acre produce ? 

Ans. 1 T. 12 cwt. 16 lb. 

5. If in a lot there are 15 A. 3 K. 28 P., what is 
the extent of ^ of it ? Ans. 11 A. 1 R. 20 P. 

6. If f of a barrel of flour cost $ 6.T5, what will 1 
barrel cost? 

Solution. If ^ of a barrel cost $ 6.T5, ^ of a barrel 
vjill cost ^ of $6.15, or $2.25, and J, or I barrel, will 
cost 4 times $ 2.25, or $ 9. Therefore, if % of a barrel 
of flour cost $ 6.T5, 1 barrel vriU cost $ 9. 

7. If I of a yard of cloth cost $ 3.78, what will a 
whole yard cost ? ' Ans. $ 4.32. 

8. Paid $ 156 for a horse, which was ^ as much 
as I paid for a wagon ; how much did I pay for the 
wagon ? Ans. $180. 

9. A farmer sold 31 bu. 3 pk. 6 qt. of grain, which 
was J of all he had ; how much had he ? 

Ajis. 86 bu. 2 pk. 
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10. If 11 A. 1 K. 15 P. is f of a certain field, what 
is its entire extent ? Ans. 15 A. 3 R. 21 P. j 

11. If 4 tons of hay cost $52, what will 3^ tons 
cost ? ^ 

Solution. If 4 ions cosi $ 52, 1 ton vnll cost J of 
$ 52, or $ 13. 3^ tons are f J tons ; and if I ton cost 
$ 13, tV vnll cosi ^ of $13, or $ I, and f J vnll cost 
41 times $ 1, or $41. Therefore, if 4 tons of hay cost 
$52, 3t^ tons vnll cost $41. 

12. When $60 are paid for 12 yards of broadcloth, 
how much must be paid for 9 J yards? Ans. $49.3TJ. 

13. If Z^ tons of hay cost $41, what will 4 tons 
cost ? 

14. If 9 bushels of wheat are worth $19.85, what 
are 10^ bushels worth ? Ans. $ 22.79. 

15. If IT bushels of com cost $16.32, what will 
15f bushels cost ? Ans. $15.12. 

16. If f of an acre of land is worth $ 60, what is 
J of an acre worth ? 

Solution. If % of an acre is worth $ 60, ^ is vjorih 
J of $60, or $ 30, and §, or I acre, is worth 3 times 
$30, or $90 ; and if 1 acre is worth $90, J of an 
a/yre is worth J of $ 90, or $ 15, and | is worth 5 times 
$15, or $T5. Therefore, if i pf an acre is worth 
$ 60, i of an a^re is worth $ 15. • 

IT. If f of a cord of wood cost $2.85, what will 
f of a cord cost ? Ans. $5.T0. 

18. When f of a pound of tea can be bought for 
$0.54, what will 4| pounds cost ? Ans. $3.12. 

19. If 4^ pounds of butter are worth $ 1.44, what 
are ll^V pounds worth ? kBak%^&S^* 



160 DECIMAL FRACTIONS. 



DECIMAL FRACTIONS, 

171, If a unit be divided into ten equal parts, each 
of these parts will be 1 terUh. 

If each tenth be divided into ten equal parts, each 
part will be ^ of ^, or 1 hundredth. 

If each hundredth be divided into ten equal parts, 
each part will be ^ of j}^, or 1 thousandth. 

In like manner, we may, by dividing by ten, con- 
tinue to obtain fractions, each of whose values is one 
tenth of the fraction preceding it ; such fractions are 
called Decimal Inactions. 

17& A Decimal Fraction, or a Decimal, is a frac- 
tion whose unit is divided into tenths, hundredths, 
thousandths, etc. 

NOTATION AND NUMERATION. 

173. A decimal fraction, by means of the decimal 
point (.), is written without the denominator, and the 
value of the decimal figures determined by the place 
of each with reference to the decimal point. 

The first order to the right of the decimal point is 
that of tenths. Thusj 

T^ may be written .1, and read 1 tenth; 

tV " . " .2, " 2 tenths ; 

^ " . " .3, '' 3 tenths ; 
and so on. 

What is a Decimal Fraction ? How is it writtsn ? What is the first 
order to the right of the point? 
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The second order to the right of the decimal point 
is that of hundredths. Thus, 

xJtj ^*y be written .01, and read 1 hnndredth ; 

tU " " .02, " 2 hundredths ; 

. tJtt " " -03, " 3 hundredths ; 

and so on. 

The third order to the right of the decimal point 
is that of thousandths. Thus, 

T^tns ^^7 b^ written .001, and read 1 thousandth ; 
Tiftny " " -002, " 2 thousandths ; 

^jf " " .003, " 3 thousandths ; 

and so on. 

The fourth order to the right is ten-thousandths ; the 
fifth, hundred-thousandths, aitd so on. 

174. Since decimals of the first order are tenths, of 
the second order hundredths, of the third order ihour 
sandthSy etc., it follows that 

The denominaior of a decimal fraction is 1 ttrith as 
many ciphers annexed as the num>erator has decimal 
places. 

175. Since each lower order is one tenth of the 
next higher, it follows, in decimals, as in simple whole 
numbers (Art. 33), that 

Ten of any lower order are always equal to one of 
the next higher. 

Hence integers and decimals may be expressed to- 
gether as a mixed number, by placing the decimal 
point between them. 

What is the second order to the right of the point? The third 1 
The fourth ? -S 

il 
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176t The orders of decimals are' named ffom the 
decimal point to the right ; thus, 

Tenths, hundredths, thousandths, terv-Hwusandths, hun- 
dred-thousandths, miUionihs, etc. Hence, the 

Table. 







Integers. 










Decimals. 
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6 
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9 


1 


3 


2, 



where the mixed number is read, three hundred forty- 
six thousand seven hundred eighty-two uniis, and 
five hundred nine thousand one hundred thirty-two 
millionths. 

177. In United States Money, the dollar is the unit, 
and cents and mills are decimal parts of a dollar. 

Thus, $5.25 is the same as 5 dollars and 25 hun- 
dredths of a dollar ; and $ T.125 is the same as 7 dol- 
lars and 125 thousandths of a dollar. 

/ 

How are the orders named ? Give the mixed number expressed in 
the Table, How may cents and mills be regarded ? 
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17S. To read decimals expressed by flgnres. 

1. 'Let it be required to read the decimal .OSS. 

Solution. The figures are tenth, 3 hundredths, and 5 thou- 
sandths; or, since 3 hundredths equal 30 thousandths, and 30 
thousandths plus 5 ;^lousandths, equal 35 thousandths, we have 
as the value expressed, 35 thousandths. Therefore, .035 is read 
thirty-Jive thousandths. 

Bule. 

Bead (he decimal as a whole number^ giving it (he 
name of (he rightrhand order. 

Examples. 
Write and read the following decimals : 



2. .15 


6. .5 


10. .506 


3. .05 


Y. .T5 


11. .7153 


4. .005 


8. .603 


12. .0174 


5. .125 


9. .1325 


13. .006501 



179t "When the decimal is part of a mixed number, 
we may read the integral part as expressing units. 

Thus, 16.45 may be read, sixteen units and forty- 
Jive hundredths. 

Write and read the following mixed numbers : — 



14. 


4.026. 


17. 85.1676. 


20. 


5067.5. 


15. 


21.006. 


18. 91.289. 


21. 


183.57. 


16. 


16.15. 


19. 102.05. 


22. 


4.30068. 



Repeat the Rule. 
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180. To write deoiinalB in figures. 

1. Let it be required to express in figures thir- 
teen thousandths. 

Solution. Since tiiirteen thonsandths equal 1 hundredth 
and 3 thousandths, we write 8 in the order fS thousandths, 1 in 
the order of hundredths, and^ as there are no tenths, in the order 
of tenths ; and, prefixing the decimal point, we have .013. 

Bule. 

Write the figures aJt the right of the decimal point, 
each in its proper order, noting vacant orders, if any, 
by ciphers. 

Examples. 

"Write in the decimal form: — 



10. 7^. Ans. 7.16 

11. 19t^ Ans. 19.009. 

12. 103^^. 



2.^ Ans. .7. e.-^j/^ Ans. .106. 
8.^^ Ans. .03. 7.^. Ans. .007. 

14. Three hundred six thousandths. Ans. .306. 

15. Twenty-three ten thousandths. Ans. .0023. 

16. Thirty-six units, and five tenths. Ans. 36.5. 
It. One hundred one units, and sixty-five hun- 
dredths. Ans. 101.65. 

18. Sixteen units, and sixteen thousandths. 

Ans. 16.016. 

19. Three hundred twenty-five ten thousandths. 

20. Five units, and three hundred thousandths. 

6.00003. 



L 



Bepeat thA EuIq. 
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REDUCTION. 

181« Annexing a cipher to a decimal does not alter 
ihe value of (he decimal. 

For, the order of the ngnificant fignres of the decimal is not 
changed Thus, .3, or .80, is the same as -f^ 

18i3. Hence, to change decimals having different de- 
nominators, to equivalent decimals having a common 
denominator, 

MaJce each decimal have the same number of dedmjal 
places, by annexing ciphers. 

Exercises. 

Change to equivalent fractions having a com- 
mon denominator, 



1. .7 and .05. 

Ans. .TO and .05. 

2. .06 and .103. 

3. .5216 and .16. 



4. .0031 and .316. 
Ans. .0031 and .3160. 

5. .161 and .01. 

6. .8 and .09163. 



Case 1. 
18S, To reduce a dedmal to a common fraction. 

1. Let it be required to change .35 to a common 
fraction. 

OPERATIOIC Removing the decimal point 

. and writing the denominator 

.35 _ -j^ _ s^, Ans. ^j^^ jy^j^ ^g j^^^g ^^ ^^^^ 

reduced is ^. Therefore, .35 is equal to •^. 

What effect has the annexing of a cipher to a decimal 1 How do 
you change decimals having different deivom\Tv«LVot& Vo ^^^\j\rxv\. ^'war 
mala having a common denominator 
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Bule. 



Wriie the denominator to the decimal, omit the deci- 
mal point, and reduce the common fraction to its lowest 
terms. ' 





Examples. 




Reduce to 


common fractions: — 




2. .T5. 

3. .375. 

4. .06. 


Ans. f . 
Ans. |. 


5. .008. 

6. .0075. 

7. .0625. 


Ans. yly. 
Ans. ^%jf. 



Case II. 

184. To reduce a common fraction to a decimal. 

1. Let it be required to change f to a decimal 
fraction. 

OPERATION* f equals 3 — 4. Since we can not divide 

A \ Q nn 8 by 4, we reduce 8 to tenths, and have 

4) £^ 30 tenths; J of 30 tenths is 7 tenths, with a 

•75, Ans. remainder of 2 tenths; we write the 7 tenths. 

The 2 tenths we reduce to hundredths, and have 20 hundredths ; 

^ of 20 hundredths is 5 hundredths, which we write. Therefore, 

} equals .75. 

Rtlle. 

Annex ciphers to the numerator, divide by the de- 
ncyminator, and point off as many places for decimals 
as there were ciphers annexed, 

Bepeat the Rule for reducing a decimal to a common fraction. 
Repeat the Bale for reducing a common fraction to a decimal. 
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Examples. 




Bedace to decimals: — 




2. f . Ans. .625. 


^- T^- 


Ans. .024. 


3. ^ Ans. .04. 


T. J. 


Ans. 6. 


4. 1- 


8. A. 




6. H- 


9. A. 





185. When a common fraction cannot be exactly 
expressed in decimals, the division may be carried to 
a sa£9cient degree of exactness; and the sign -f- an- 
nexed to the result to indicate its incompleteness. 

10. Reduce f to a decimal of three places. 

Ans. .444+. 

11. Reduce f to a decimal of four places. 

Ans. .85Y1+. 

12. Reduce ^^ to a decimal of four places. 

Ans. .4166+. 

ADDITION. 

186. Since ten of any order of decimals make one 
of the order next higher (1T5), decimals may be 
added in the same manner as simple whole numbers. 
Hence, the 

Bule. 

Write the numbers so that figures of the same order 
shall stand in the same column^ add as in whole num- 
bers, and place the decimal point in the amount under 
those in the nuinbers added. 



Why may decimals be addid the same as simp 
Bepeat the Rale. 



whole nmnbersf 
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DECIMAL 


FRACTIONS. 




Examples. 




(1) 


(2.) 


(S.) 


2.35 


41.144 


.0632 


42.08 - . 


13.T55 


.456 


9.52 


2.50 


.81 


18.005 


25.8 


3.08 



Add 



Ana. T1.955 82.699 4.4092 

4. Add 6.051, .096, 31.6, and 1.00T5. 
6. Add 13.015, .9031, 12.186, and .09. 

6. Add 120.16, .008, 140U, 1.5, and 19.8. 

7. Add *l units and 8 thousandths^ 28 units and 
16 hundredths, 56 units and 7 tenths. Ans. 91.868. 

8. A merchant bought four lots of goods; for the 
first he paid $69.125 ; for the second, $193.3 ; for the 
third, $ 1008.56 ; and for the fourth, $ 752.375. How 
much did he pay for the whole f Ans. $ 2023.36. 

SUBTRACTION. 

187t Since ten units of any order in decimals make 
one of the order next higher (175), decimals may be 
subtracted in the same manner as simple whole num 
bers. Hence, the 

Biale. 

Write the less nurnber under the grecUer, so thai fig- 
ures of the same order shall stand in the same column; 
subtract as in whole numbers, and place the decimal 
point in the difference under those in the numbers above. 

Why maj decimals be subtracted as in whole nmnben ? Repeat the 
Bale. 
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Examidea 






(1) 


(2-) 


(8.) 


From 


lt.083 


97.031 


106.57 


Take 


9.36 


18.346 


. 41.189 



Ans. *1.123 65.431 

Here, in Example 8, as there are no thousandths in the min- 
uend to subtract from, we confflder that order in the minuend 
as filled by 0, since annexing a cipher to a decimal does not 
alter its value (Art 181.) 

4. Subtract 5.91 from 13.675. Ans, Y.765, 

5. Subtract 18.16 from 19.5. Ans. 1.34. 

6. From 37 dollars take 31.375 dollars. 

Ans., $5,625. 

7. Bought 160 acres of land, and sold from it 141.125 
acres ; how much then had I left ? 

Ans. 18.875 acres. 

8. From 15 take 15 hundredths. Ans. 14.85. 

9. A farmer owing 78 hundredths of a farm, sold 
725 thousandths of it ; how much of it had he left ? 

Ans. .055. 

10. From 10 take 1 ten-thousandth. Ans. 9.9999. 

11. Subtract 139.216 from 400.95. Ans. 261.734. 

12. What is the difference between 64.075 and 
.195326 ? 

13. From 107'^take .0007. Ans. 106.9993. 

14. Froin forty-three units and seventy-five thou- 
sandths, take thirty-Sve units and sixty-seven hundred 
thousandths. Ana« 8.0X4^^. 
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MULTIPLICATION. 

188# Each removal of the decimal point one place 
toward the right muUipliea by 10. 

For, each figure is made by the removal to denote units of 
an order next higher; hence the value expressed is made ten- 
fold (Art 83). 

Thus, .08 X 10 = .8 ; .8 X 10 == 8 ; .806 X 100 = 
30.6. 

189. JSach removal of the decimal point one place 
toward the left divides by 10. 

For, each figure is made by the removal to denote units of 
an order next lower; hence, the value expressed is made one 
tenth as much as it was. 

Thus, 6.5 -5- 10 = .65 ; .65 -^ 10 = .065 ; T3.4 ^ 100 
= .134. 

190. To multiply when one or both of the Actors 
are decimals. 

1. Multiply 3.16 by .4 

OPERATION. ^'^^ multiplied by 4 gives 12.64; but as 

the multiplier is .4, the product must be only 

^•^^ a tenth as large, and 12.64 divided by 10, 

•^ by removing the decimal point one place to 

the left (Art 189), gives 1.264. Therefore, 

Ans. 1.264 ^^ product of 3.16 by .4 is 1.264. 

What efiect has the removal of a decimal point one place toward the 
r^ht f One place towmid the left ? Explain the operation. 
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Rule. 

Multiply as in whole numbers, and pcini off as many 
figures for decimals in the product as there are in both 
miUtiplicand and multiplier, supplying the deficiency, if 
any, by prefixing ciphers; or, 

Jf the multiplier is a decimal, muUtiply by its numerator, 
and divide by its denominator. 

When ^e multiplier is 10, 100, 1000, etc., remove 
the point to the right as many places as there are 
ciphers on the right of tlie multiplier (Art. 188). 



Multiply 
By 

Ans. 



(2.) 

.i23 
.6 

.0738 



Examples. 

(3.) 

8162 
.08 



252.96 



(4.) 

.7869 
100 

78.69 



5. 8.21 by 2.31. 
Ans. 7.4151. 

6. 1000 by .7 

Ans. 700. 

7. .106 by .35. 

8. 3.18 by 41.7. 
17. What cost 

acre ? 



Multiply 

9. .001 by .01 

Ans. .00001. 

10: 78 by .42. 

Ans. 32.76. 

11. 9.16 by 10. 

12. 65 by .65. 
.65 of an acre 



13. .036 by .'08. 
Ans. .00288. 

14. 75 by .8. 
Ans. 60. 

15. .009 by .009. 

16. .063 by 1000. 
of laud at $ 84 an 

Ans. $54.60. 



18. Multiply 12 hundredths by 8 thousandths. 
Repeat the Rale. How do you multiply by 10, 100, 1,000, etc 
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19. What cost 18.75 barrels of flour, at $6.75 a 
barrel ? Ans. $ 126.5625. 

20. Find the value .1 X -1 X .1. Ans. .001. 

21. Find the value of .0002 X 3.01. Ans. .000602. 

22. What cost 18.25 yards of cambric, at $0,126 a 
yard? Ans. $2.28125. 

23. When $14.56 is the cost of a load of coal, 
what is the cost of 2.25 loads 7 Ans. $32.76. 

24. Multiply thirty-six units and forty-eight hun- 
dredths, by four hundred seventy-five thousandths. 

DIVISION. 

191. Since the dividend is equal to the product of 
the divisor and quotient, it must have as many dec- 
imal figures as there are in both divisor and quotient 
(Art. 190). Hence, 

The qaotieTd must have as many decimal figures as 
the nurnber of decimal figures in (he dividend exceeds that 
in the divisor. 

1^. To divide when the divisor, or dividend, or 
both, are decimals. 

1. Divide 1.264 by .4. 

1.264 divided by 4 fflves .816 ; but, as the 

• divisor IS .4, the quotient must be ten limes 

.4 ) 1.264 as large, and .816 multiplied by 10, by re- 

moving the decimal point one place to the 

Ans. 3.16 right (Art. 188), gives 8.16. Therefore, the 
quotient of 1.264 divided by .4 is 8.16. 

What is the dividend equal to ? How many decimal figures must 
tiie quotient hAYQl 
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2. Divide .00116 by .05. 

OPERATION. .00115 divided by 5 giyes .00028; but,* as 

the divisor is .05, the quotient must be one 

.05). 00116 hundred times as large, and .00023 multi- 
plied by 100, by removing the point two 
places to the right (Art 188), gives .028. 



.023 

Therefore, the quotient of .00115 divided by .05 is .023 



Biile. 

Divide as in whole numbers, and point off as many 
figures for decimals in the qwoHevd as (he number of 
decimal figures in the dividend exceeds thai in the divi- 
sor, supplying the deficiency, if any, by prefixing ci- 
phers; Or, 

Jj^ihe divisor is a decimal, divide by its numerator, and^ 
mvMply by its denominator. 

When the divisor is 10, lOO, 1000, etc., remove 
the point to .the left as m^nj places as there are ci- 
phers in the divisor (Art. 189.) 



Examples. 


J)ivide 


3, 8.05 by .23. Ans. 35. 


9. 1.31 by 100. 


4, 8.05 by 2.3. Ans. 3,5. 


Ans. .0131. 


6. 8.05 by 23. Ana, .35. 


10. 15.625 by 2.5. 


6. .805 by 2.3. 


Ans. 6.25. 


7. 80.5 by 2.3. 


11. 1.31 by 10. 


8. 9.066 by .049. 


12. 1.31 by 1000. 


Ann. 185. 





Explain the operation. Repeat the Bole. How do you proceed 
when the divisor is 10, 100, 1000, etc. ? 
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193* When the number of decimal figures in the 
divisor exceeds that in the dividend, annex to the 
dividend as many decimal ciphers, at least, as wiU 
make the number of decimal. figures in both equal. 

13. Divide 805 by 2.3. 14. Divide 1 by .13. 



OPERATIOK. 




OPKBATIOK. 


2.3)805.0 


(350 Ann. 


.13) 


1.0000 ( 7.69+ Ans. 


69 






91 


115 


90 


115 






78 









120 
lit 



Here, in Example 13, the division does not ter- 
minate. In such cases, after carrying it to a suf- 
ficient exactness, denote the incompleteness by an- 
nexing the sign -{*• 

15. Divide 2.117 by .0073. Ans. 290. 

16. Divide 8 by .002. Ans. 4000. 

17. Divide 7.43 by .0079. Ans. 940.5063+. 

18. Divide 89 by .003. Ans. 29666.66+. 

19. Find the quotient of 80.3 divided by .22. 

20. Find the quotient of 80.3 divided by 2.2. 

Ans. 36.5. 

How do 70a proceed when the number of decimal figares in the 
divisor exceeds that in the diyidead ? 
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21. If 3.5 acres, produce 142.1 bushels of com, 
what is the yield per acre ? Ans. 40.6 bu. 

22. How many yards of cotton cloth, at .125 dol«* 
lars per yard, can be bought for $46.95 ? 

Ans. 3Y5.6 yd. 

23. At .75 dollars a day, how many days must a 
boy work to earn $141 ? Ans. 188 days. 

24. If you can walk 12.5 miles in one day, how 
many days will it take you to walk 102.5 ? 

25. Bought 30 pounds of butter for $5.85 ; how 
much was that a pound ? Ans. $0,195. 

26. Divide one hundredth by one ten-thousandth. 

Ans. 100. 



Miscellaneous Examples. 

1. Add seven hundred forty-three thousandths, sev- 
en hundredths, five units and sixteen ten-thousandths. 

Ans. 5.8146. 

2. Add eighty-seven units and twenty-nine hun- 
dredths, seventy-three units and forty-seven thou- 
sandths, three thousand five units and one hundred six 
ten-thousandths, twenty-eight units and three hun- 
dredths, one unit and five thousandths. 

Ans. 3194.3826. 

3. Reduce 5^ to the decimal form. Ans. 5.18*75. 

4. Reduce JJ and ^ to decimals having a com- 
mon denominator. Ans. .680 and .052. 

5. From 100 subtract 101 thousandths. 

Ans. 99.899. 

Review Questions. — What is a Unit ? (!•) What is the Unit of 
a Fraction ? Ans. The unit or single thing divided into equal parts. 
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6. Prom eighteen units and three hundred sixty- 
five thousandths, take eighteen hundred sixty-five ten 
thousandths. Ans. 18.1785. 

7. Change .68 to an equivalent common fraction. 

Ans. JJ. 

8. Change 5.25 to an equivalent common fraction. 

Ans. ^^. 

9. Multiply one hundred units and thirty-seven 
hundredths by nine tenths. Ans. 900.333. 

10. What common fraction is equal to the sum of 
.125 and .525 ? Ans. }J. 

11. Multiply .0235 by 8.08. . Ans. .18988. 

12. Divide .0626 by 2.5. ^ Ans. .025. 

13. At $1.25 a pair, how many pairs of shoes can 
be bought with $45 ? Ans. 36 pairs. 

14. If an acre produces 16.25 bushels of wheat to 
an acre, how much will 3.05 acres produce ? 

15. If $18.5625 is paid for 148.5 yards of calico, 
how much is paid per yard ? Ans. $.125. 

16. If 3.5 cords of wood cost $22.4, how much 
will 4.25 cords cost? ' Ans. $2Y.20. 

17. When $107,525 is paid for 11^ barrels of flour, 
how much must be paid for 5.8 barrels? 

Ans. $54.23. 

18. At .375 of a dollar a bushel, how many bushels 
of potatoes can be bought for $500 ? 

Ans. 1333.33+ bushels. 

19. If 51 pairs of shoes cost $133,875, how much 
will 67 pairs cost ? Ans. $ 175.876. 

Review Questions. — What is a Decimal Fraction ? (172). What 
the Denominator of a Decimal Fraction ? (174.) How many decimal 
figures has the product in Multiplication of Decimals? (190.) The. 
qaotient In DiviBion of Decimals '^ ^92.) 
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PERCENTA&E. 

194, Feroentage is the process of computiiig in 
hundredths. 

The term per cent^ from per, by or on, and centum, 
handred, means by or on a hundred; and 1 per cent, 
is 1 hundredth ; 2 per cent., 2 hundredths ; etc. 

195* Any per cent, may be expressed in the form of 
a decimal or of a common fraction. Thus, 



1 per cent. 

5 per cent. 

10 per cent. 

26 per cent. 

100 per cent. 

126 per cent. 



is written .01, 

.06, 

.10, 

.26, 

1.00, 

1.26, 



m 
m 



J per cent, is .OOJ or .006 ; i per cent, is .00^, or 
.0026 ; i per cent, is .00^, or .00126 ; etc. 

The sign % is used for the word per cent. 

Hhe percentage of a number is such a part of it as is 
denoted by the per cent. 

Exercises. 



Write decimally : — 



1. . 4 %. 

Ans. .04. 

2. 6 %. 
Ans. .06. 

3. 9 % 



4. 6i %. 

Ans. .066. 
6. 2i %. 

Ans. .0226. 
6. tV %. 



7. 107 %. 

Ans. 1.07. 

8. 160 %. 

Ans. 1.60. 

9. 116 %. 



What 18 Percentage ? What is the term per cent from ? 
does it mean ? How may per cent, be expressed ? 



Whi»* 
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PERCENTAGE. 



Write in form of a common fraction in its lowest 
terms : — 



10. 8 %. 
Ans. ^. 

11. 20 %. 

An8»^. 

12. 50 %. 



13, 3Ti %. 

Ans. }. 

14. T6 %. 

Ans. ^. 
16. 90 %. 



16. 110 %. 

Ans. H- 
It. 150 %. 

Ans. I* 
18. 125 %. 



Mental Exercises. 

1. What is 5 per cent, of 10 bushels f 

Solution. Since 1 per cent, of 10 bushels is I hunr- 
dredih of 10 bushels, 5 per cenL will be 5 hundredihs 
of 10 bushels, which is 50 hundredths of 1 bushel, or ^ 
of I bushel. Therefore, 5 per cent, of 10 bushels is i 
of a bushel, 

2. How much is 9 per cent, of 10 yards? 

3. How much is 6 per cent, of 12 dollars? 

4. If yon .earn ^24, and spend 4 per cent, of it, 
how much will yon have left f 

5. If I receive $4 profile on $100 of investment, how 
much is that pn $7 ? 

Solution. If (he profit on $ 100 is %^, (he profit on 
1 dollar will be 1 hundredth of $4:, and on $*! it vnU 
be 7 times 1 hundredth of $4, which is %-^, or $.28. 
Therefore, if the profit on % 100 isi4:, onl^^litis 
% .28. 

RsTiEw QuBSTiONS. —What is a Decimal Fraction 1 (172.) What 
is the denominator of a Decimal Fraction? (174.) 
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6. If I lose 11 yards of cloth on 100 yards, how 
much do I lose on 10 yards ? 

7. When I gain $ 6 on $ 100, how much do I gain 
on $30 t 

8. Bought some articles for $100, and sold them 
for $112 ; how much did I gain on $5 ? 

9. What per cent, of 25 is 6 ? 

Solution. Since 25 is 100 per cent, ofiiae^, 1 is ^, 
of 100 per cenL, and 5 is 5 times ^ of 100 per cenL, 
or ^ of 100 per cent,, which is ^of 100 per cent., or 
20 per cent. Therefore, 5 is 20 per cent, of 25. 

, 10. What per cent, of 50 tons is 20 tons ? Of 50 
tons is 30 tons ? 
^ 11. What per cent, of $35 is $ 7 ? Of $40 is $30 ? 
12. If the cost of raising corn is 9 bushels to evexy 
27 grown, what is the cost per cent. ? 

Written Exercises 
196. To find any per cent, of a number. 
1. What is 3 per cent of $220? 

OPERATION. * 

Since 1 per cent, of $ 220 is 1 hundredth 

$ 220 Qf 3 220, 3 per cent will he S hundredths of 

.03 $ 220, which is $220 X .03, or $ 6.60. Thero- 

fore, 3 per cent of $220 is $6.60. 

Ans. $6.60 

Rule. 

MvMply the given nurnber by the number of per cent^ 
expressed decimally. 

Explain the operation. What is the Rule ? 
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Examples. 



What is 



2. 5 



3. 8 



4. 
5. 






of $72. 

Ans. % 3.60. 
of $ 90. 

Ans. $<r.20. 
of $112. 
of $ 38. 



8i % of 164 yd. 

Ans. 6.74 yd. 
6i % of 8.76 bu. 

Ans. .469 + ^^ 
7 % of 330 lb. 
20 % of 416 cu. ft. 



10. A fanner raised 160 bushels of apples, and sold 
80 per cent, of the whole ; how many did he sell ? ^ 

Ans. 128 bu. 

11. Of $ 600, I have invested in the United States 
Stocks 40 per cent., and the balance in land ; how 
much have 1 invested in stock, and how much in 
land f Ans. stock % 200 : land $ 300, 

12.* Prom a deposit of $1800 in a bank, I have 
taken out 62 per cent., how much remains f 

Ans. $ 684. 

197. To find what per cent, one number is of 
another. 

1. What per cent, of 16 yards is 4 yards ? 



OPERATION. 

* X 100 



10 

4^ 



. = 26, Ans. 



Since 16 is 100 per cent of 
itself, 1 is ^ of 100 per cent, and 
4 is 4 times i^, or -^, of 100 per 
cent, which is \ of 100 per cent, 
or 25 per cent Therefore, 4 yards 
is 25 per cent of 16 yards. 



Explain the operation. 



PEBCENTAGE. 181 

Rule. 

Multiply (he number denoting the percentage by 100, 
and divide by the number on which the percentage is 
reckoned. 





Examples. 




What per cent, is 


2. 


6 of 50 ? 


6. 1 lb. of 56 lb. r 




Anfl. 12 per cent. 


AnB. 12^ per cent. 


8. 


1 of 140 ? 


7. $12 of $60? 




Ans. 5 per cent. 


Ans. 20 per cent 


4. 


9 of 150 ? 


8. 25 men of 225 men ? 


5. 


15 of 90 f 


9. 21 miles of 280 miles? 



10. If American gold coin is 9 parts pure gold to 
1 part alloy, what per cent, is alloy ? , 

Ans. 10 per cent. 

11. If a miller takes 4 quarts toll for grinding 32 
quarts, what per cent, is the toll ? 

Ans. 12^ per cent. 

12. A farmei*'s flock of 120 sheep was increased to 
156 ; what was the increase per cent. ? 

Ans. 30 per cent. 

13. I have a farm of 160 acres : 120 acres of it is 
under cultivation ; what part is that of the whole ? 

Ans. Y5 per cent. 

14. John is 12 years old, and his father 54 years ; 
what per cent, is John's age of that of his father ? 

Ans. 22} per cent. 

Bepeat the Bole. 
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COMMISSION AND BK0KEBA6E. 

Its. A OommiBBioii Merehant, or Agent, is a per- 
son who traDsacts bosmess for another. 

IMi A Broiker is a person who makes or conclndes 
barg^ains for a fee, or rate per cent. 

800. Commission is the percentage paid a conunis- 
sion merchant, or agent, lor the transaction of busi- 
ness. 

!901. Brokerage is the percentage paid a broker for 
the transaction of business. 

W^ Commission and Brokerage are reckoned in the 
same manner. 

S08. To And the oommissioii or farokerage. 

1.* A commission merchant sells coal to the amount 
of $ 550 ; what is his conmiission, at 2 per cent, f 

OPEBATIOK. Since the conuiiisBiQn on $ 1 is .02 dT a 



$550 



dollar, QQ $ 550 it will be 2 hnndredths of 
Q2 S ^^0, or $ 550 X -02, which is $ 11. There- 
fore, his conmuamon on $ 550, at 2 per cent, 



Ans! $11.00 i»«ll. 



Bnle. 

Multiply the given 9um by (he number of per cent., 
expressed decimaUy. 

What is a Commission Merchant, or Agent 1 A Broker * What is 
Commission ? Brokerage 1 Explain the operation. Bepeat the Bole. 
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Examples. 

2. How much must be paid for exchanging $350 
ancurrent bills, at 3 per cent, brokerage ? 

Ans $10.50. 

3. An agent sells goods to the amount of $ 1244 ; 
what is his commission, at 2^ per cent.? 

4. An auctioneer sold property to the amount of 
$ 1780 »;«what were his fees, at 1^ per cent, f 

PROFIT AND LOSS. 

S(Ht Profit and Loss is the process of estimating 
the gain or loss on capital employed in business. 

S05* To find the amount of profit or loss at any 
I>er cent. 

1. If a merchant buys goods to the amount of 
$ 1248, and sells them at a profit of 20 per cent, how 
much does he gain ? 



OPERATION. Since the profit is 20 per cent, of SI 248, 

S 1248 ^^ ^^^ he 20 hundredths of $ 1248, or 

2Q S 1248 X .20, which is $ 249.60. There- 

' fore, the gain on $ 1248, at 20 per cent. . 

Ans. $249.60 profit, is $ 249.60. 

Rule. 

Multiply the number upon which the percentage is 
reckimed, by the number of per cent., expressed decimally. 

What is Profit and Loss ? Bepeat the Rule. 
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Examples. 

2. A cistern containing 120 gallons lost by leak- 
age 5 per cent, of its contents ; how much was the 
loss 7 Ans. 6 gallons. 

3. If United States stocks bought for $ 300 should 
advance 9^ per cent., what would be the gain ? 

Ans. $28.50. 

4. Bought a horse for $ 216, and sold him at a loss 
gf 10 per cent. ; how much was the loss ? 

Ans. $21.60. 

S06. To find the rate per cent, of gain or loss. 

1. If I buy a barrel of flour for $ 8 and sell it for 
$ 10, what is the gain or loss per cent. ? 

OPERATION. $ 1 ^ — $ 8 

^ ifto = $ 2, the 

^ 8 is 100 per 

* cent, of it- 

self, 1 is ^ of 100 per cent, and 2 is •} of 100 per cent, 
which is ^-of 100 per cent, op 25 per cent Therefore, if I 
buy a barrel of fiour for $ 8 and sell it for $ 10, 1 gain 25 per 
cent 

Rule. 

Multiply the number denoting the gain or loss by 100, 
and divide by (he number on tMch the gain or loss is 
reckoned, 

£>(plain (he operation. Repeat ^e Rule. 
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Ezamplea 

2. Bought a cord of wood for $6, and gained in 
selling it $.72 ; what was the gain per cent, t 

3. When molasses is bought for 90 cents a gallon, 
and sold at 108 cents, what is the gain per cent, f 

4. Bought a horse for $ 125, and sold it for $12.60 
less than cost ; what per cent, was the loss ? 

5. If I sell a farm which cost me $ 5000 for $ 4 TOO, 
what is the loss per cent ? Ans. 6 per cent. 

INTEREST. 

S07t Interest is percentage allowed for the use of 
money, or for value received. 

SOS. The Principal is the sum on interest. 

209, The Bate of interest is the per cent, allowed 
on the principal for one year, or any given time. 

310. The Amount is the sum of the principal and 
interest. 

211. Legal Bate is the rate per cent, established 
by law. The legal rate in most of the States and in 
the United States Courts is 6 per cent. 

In New York, Michigan, Wisconsin, Minnesota, 
Iowa, South Carolina, and the parts of New Jersey 
near New York City, it is 7 per cent ; in Louisiana 
it is 5 per cent., in a few States 8 per cent.; and 
in some States as high as 10 per cent. 

The rate for one year, and at 6 per cent., is to be 
understood in this book when no other is named. 

What is Interest? The Principal'? The Bate? The Amonnt? 
Legal Rate ? What rate is to be understood when no other is named ? 
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81& Since the interest of $1, at 6 per cent, for 1 
year, or 12 months, is 6 cents, for 1 month it will be 
1^ of 6 cents, which is 5 mills, and for 2 months, 2 
times 5 mills, or 1 cent ; also, 

Since the interest for 1 month, or 30 days, is 5 
mills, the interest for 6 days, or i of 30 days, will 
be 1 mill, and for 2 days, 3 days, etc., as many 
sixths of a mill as there are days. Hence, the 

Table. 
Interest of $ 1, at 6 per cent.. 

For 12 months, or 1 year is $0.06 

" 2 months, " i year " 0.01 

" 1 month, " tV year " 0.005 

" 6 days, " i month " 0.001 

" 1 day, " ^ month " 0.000^. 

Case I. ^ 

213. To find the interest of any sum at 6 per oent. 

1. What is the interest of $212 for 2 y. 7 mo. 15 da. t 

OPERATION. 

Interest of $1, Principal, $212 

For '2 years =$.12 .157J 

*' t months = .035 

" 15 days = .002 J 1484 

1060 

$.15Yi 212 

106 



Ans. $33,390 



Bepeat the Table. 
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Since tbe interest of S 1 for one ^rear is 6 cents, for 2 years 
U is 12 cents, for 7 months -^ of 7 cents, or 8 cents 5 mills, 
and for 15 days, ^ of 15 mills, or 2^ mills; and taking the sum, 
we have the interest for 2 y. 7 m. 15 da., $ .157^. If the in- 
terest of $1 is $.157^, the interest of $212 is 212 times 
$.157^, which is $33.39. Therefore, the interest required is 
$33.39. 

IlT2l6. 

Find the interest of $1 for the given time, by reck- 
oning for TEARS six times as many cents as there are 
years; for months one half as many cents as there are 
months ; and for days one sixth as many mills as there 
are days ; and multiply the principal by the number de- 
noting that interest. 

Examples. 
What is the interest 

2. Of $ 187.25 for 1 year, 4 months f 

Ans. $14.98. 

3. Of I 98.20 for 1 year, 28 days ? 

4. Of $ 126.46 for 9 months ? Ans. $ 5.69. 

5. Of $ 194 for 4 months, 12 daysf Ans. $4,268. 

6. Of $318 for 10 months, 16 days? 

*l. Of $320 for 33 days ? Ans. $ 1.76. 

8. Of $500 for 93 days? Ans. $7.75. 

9. Of $ 620 for 2 years, 8 months, 8 days ? 
10. Of $ 812 for 8 years, 6 months, 6^ days ? 

Ans. $171,332. 

Explain the operation. Repeat the Ride. 
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Case II. 

214. To find the interest of any stun at any rate. 

1. Required the interest of $ 640 for 3 years, 7 
months, and 3 days, at 7 per cent. 

FIBST OPERATION. SECOND OPERATION. 

$640 $640 

.216J .07 

3200 Int. 1 y., $ 44.80 

640 3 



1280 



320 Int. 3 y., $ 134.40 

Int. J y., or 6 mo., 22.40 

6 ) $ 137.920 Int. i of 6 mo., or 1 mo., 3.7334- 

22.986+ Int. ^ mo., or 3 da., .373+ 



Ans. $ 160.906+ Ans. $ 160.906+ 

Since the interest of $ 1 for the ^ven time, at 6 per cent, 
is $.215^, the interest of $640 is 640 times $.215^, which is 
$137.92; and one sixth of this, or $22,986+, is the interest 
at 1 per cent, which added to the interest at 6 per cent, gives 
$ 1 60.906+, as the interest at 7 per cent 

Again, since the interest of $ 1 for 1 year, is $ .07, the in- 
terest of $640 for 1 year is 640 times $.07, which is $44.80, 
and for 3 years is 3 times $44.80, which is $ 134.40; 7 months 
equal 6 months plus 1 month ; and since 6 months equal \ of 
a year, the interest for 6 months is -^ of $ 44.80, which is 
$ 22.40 ; and dnce 1 month is ^ of 6 months, the interest is ^ 
of $ 22.40, which is $ 3.733+ ; and since 3 days are ^ of a* 

Explain the first operation. The second. 
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montli, the interest for 3 da)r8 is -^ of S 8.7334-, vrliich is 
$ .873-{- ; and, taking the sum of these, we have as the whole 
interest $ 160.906+. 

Therefore, the interest of $ 640 for 8 years, 7 months, and 3 
days, at 7 per cent, is $ 160.906+. 

Bxde. 

Find the interest for yeabs hy multiplying (he princir 
pal by the rate expressed decimally, and that product 
by their number ; for months, take such a part of the 
interest for one year as their number is part of a year ; 
and for days, take such a part of the interest of one 
month as their number is part of a month. Or, 

Find the interest at 6 per cent,, and increase or di- 
minish as the per cent, is greater or less than 6 per 
cent. 

For 7 per cent., add to 6 per cent. J ; for 8 per 
cent., i ; for 9 per cent., J ; for 5 per cent, subtract 
J ; for 4: per cent., ^, etc. 

Examples. 

2. What is the interest of $ T80 for 6 years, at T 
per cent.? Ans. $2T3. 

3. What is the interest of $30.60 for 3 years at 6 
per cent. ? Ans $ 4.616. 

4. What is the interest of $ 130.60 for 6 months, at 
T per cent. ? Ans. $4,611. 

6. What is the interest of $616 for 9 months, at 
1 per cent. ? 

What is the Kule ? For 7 per cent., what is added to 6 per cent. ? 
For 8 per cent. 1 For 9 per cent.? For 5 per cent., what is sub- 
tracted ? For 4 per cent. 1 



190 PERCENTAGE. 

6. What is the interest of $234.92 for 83 days, at 
*! per cent. ? Ans. $1,607-}-. 

T. What is the interest of $420 for 63 days, at 9 
per cent, f Ans. $ 6.616-f-. 

8. What is the interest of $226 for 2 y^ars and 3 
months, at 5 per cent. ? Ans. $ 25.425. 

9. What is the interest of $ 144.20 for 3 years and 
8 months, at 10 per cent. ? Ans. $ 52.873. 

10. What is the interest of $210, for 4 years and 
5 months, at 7 per cent. ? 

11. What is the interest of $67.42, for 1 year, 7 
months, and 15 days, at 6 per cent. ? Ans. $ 6.573-1-. 

12. What is the interest of $ 333, for 5 years, 2 
months, and 5 days, at 8 per cent, i / Ans. $ 138.01. 

215. When the amount is required, add the princi* 
pal and interest. (Art. 210.) 

13. What is the amount of $263.48, for 2 months 
and 21 days, at 6 per cent. ? Ans. $267,036+. 

« 14. What is the amount of $54.98 for 6 months 
and 20 days, at 7 per cent, f 

15. What is the amount of $45.15 for 1 year, 4 
months, and 9 days, at 5 per cent. ? Ans. $48,216+. 

16. What is the amount of $60.60, for 2 years, 5 
months, and 16 days, at 8^ per cent. ? 

Ans. $72,531+. 

17. What is the amount of $ 100 from May 16, 
1865, to August 31, 1867, at 10 per cent. ? 

Ans. $ 122.916+ 

Rbvibw Questions. — What is Percentage? (194.) What is 
Commission? (200.) Brokerage? (201.) Profit and Loss? (204.) 
Interest 1 1207.) 
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Miscellaneotis Examples. 

1. A merchant receives from the sale of coffee $ 519- 
.60, of tea $310.20, and of sugar $640.45 ; how much 
does he receive from the whole ? Ans. $ 14*70.25. 

2. If you should buy a farm for $5600, and sell a 
part of it for $3780, and the remainder for $2340, 
how much would you make by the operation ? 

3. The difference of two numbers is 39?, and the 
smaller number is 532 ; what is the larger number? 

4. A and B together had $655 ; but A having 
lost $ 65, they then had equal sums ; how much money 
had B ? Ans. $ 295. 

5. A merchant bought 55 baled of cloth, each bale 
containing 36 pieces, and each piece 30 yards ; how 
many yards did he buy in all ? Ans. 59400. 

6. Two travelers set out from towns 363 miles 
distant, and travel towards each other till they meet, 
when it appears one has traveled 93 miles farther 
than the other; how far had each traveled? 

Ans. One, 135 ; the other, 228 miles. 
?. If the product of two numbers is 1960, ' and 
one of the numbers is 35, what is the other number? 

8. If I have ^3642, and purchase 404 barrels of 
flour at 1 9 a barrel, how much shall I have left after 
paying for the flour ? Ans. | 6. 

9. How many bushels of wheat at $1.25 a bushel 
will pay for 10 yards of broadcloth at $4.50 per 
yard ? Ans. 36 bushels. 

Review Questions. — ^What is Quantity ? (10.) Numbers'? (11.) 
Arithmetic? (15.) Figures? (16.) Notation? (32.) Numeration? 
(36.) Upon what principle is Arabic Notation based ? (33.) 
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10. Divide the product of 86 X 20 by 640—515. 

11. If 9 acres of grass will pasture 15 cowSj, how 
many cows will 6 acres pasture ? 

12. When 141 tons of coal can be bought for 
$ 175.50, how much is the cost of 100 tons ? 

13. Required the prime factors of 1365. 

Ans. 3, 5, 7, and 13. 

14. Reduce 312} to an equivalent improper firao- 
tion. 

15. Reduce 1564 to an equivalent fractional form. 

16. Change f and f to equivalent fractions having 
a common denominator. Ans. %i and )f . 

17. A merchant sold, at one time, f of a ship, at 
another time, ^ of the remainder; what part of ihe 
whole ship did he sell at both times ? Ans. •^. 

18. f + A snbtracted from 1 leaves how many ? 

19. What is the cost of 6 acres and 2 roods of 
land, at $ 12.50 a rood ? Ans. $ 325. 

20. What is the difference of time between Jan. 
30, 1865, and May 16, of the same year ? 

21. How many 1^ pint bottles can be filled from 
a cask of wine containing 54 gal. 1 qt. 1 pt.? 

Ans. 290 bottles. 

22. Gave $4} dollars for a vest, $10f .for a coat, 
and S&fV ^^^ boots. How much did the whole 
cost? 

23. At } of a dollar a yard, how many yards of 
cloth can be had for $ 12 ? Ans. 32 yards. 

24. What decimal is equivalent to ^ ? 

Betiew Questions. — Name the orders in the Numeration Table 1 
(34.) What is the Bole for Addition* (41.) For Subtraction. (48.) 
For MnltipliGatiDn? (57.) For Short Division? (68.) For Long 
Ih'rishB f (70.) 
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25. What is the diflferehce between thirty thou- 
sandths and thirty thousand ? Ans. 29999.970. 

26. Purchased two loads of hay, the first weighing 
16 cwt. 3 qr. 14 lb., and the second 17 cwt. 2 qr. 
11 lb. What was the weight of the two loads ? 

Ans. 1 T. 14 cwt. 2 qr. 

27. If 106 is f of some number, what is that num- 
ber ? Ans. 246. 

28. When $ 6600 is the value of J of f of a cotton 
factory, what is the whole of it worth ? 

29. How long will 2296 pounds of beef last a gar- 
rison of 45 men, if each man should get 1 pound 3 
times a week ? Ans. 17 weeks. 

30. A farmer, being asked how many sheep he had, 
answered, that he had them in 4 fields ; in the first 
he had J of his flock, in the second J, in the third J, 
and in the fourth 46 ; how many had he in all ? 

Ans. 120. 

31. What common fraction is equivalent to .9376 ? 

32. What per cent, of 60 is 15 ? 

33. What is the quotient, when 500 is the divi- 
dend and .05 the divisor ? Ans. lOOOO. 

34. Required the quotient of ;06 diVidied by 600. 

35. What is the product of .0001 multiplied by 
500 ? Ans. .05. 

36. If the number of acres in a certain town is 
12,936, and the total valuation of real estate is $714,- 
200, what is the average value of real estate to the 
acre ? . Ans. $ 56.21-(-. 

Review QcbstioKs. — ^What is Ufiited Statca Money ? (71.) How 
may United Stsites Money be written, added, etc.1 (75.) What is Re- 
duction ? (112.) What M the Rule for Reduction DescetidMv^^ <0^V«».\ 
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« 

37. What is an auctioneer's commission for selling 
goods to the amount of 1 16000, at 2 J per cent. ? 

38. A farmer divided his real estate, consisting of 
113 A. 3 R. 25 P., equally among his 9 children ; 
how many acres did each receive ? 

Ans. 12 A. 2 R. 25 P. 

39. How much wood is <;ontained in a load 8 feet 
long, 3^ feet wide, and 5^ feet high ? 

Ans. 1 C. 26 cu. ^t. 

40. If f of a ship cost $35000, what is ^ of it 
worth ? Ans. $ 20000. 

41. How many yards of cloth IJ yards wide will 
line 16 yards | of a yard wide ? Ans. 4| yards. 

42. Bought a horse for $ 125, but not proving as 
good as expected, I sold him for $ 110. What was 
the loss per cent. ? Ans. 12 per <5ent. 

43. Bought a house for $ 3600, and sold it at a loss 
of 7 per cent. ; how much did I obtain for it ? 

Ans. $ 3348. 

44. Required the interest on $27.60 for 6 years, 6 
months, and 6 days, at 6 per cent. 

Ans. $10,791+. 

45. If the interest of $350 for 1 year is $21, what 
is the interest of $ 250 for the same time ? 

46. What number multiplied by 12 J gives 1000 ? 

47. What number divided by 7 J, gives 110 ? 

48. If I buy corn for 50 cents a bushel, and sell it 
at an advance of 20 per cent., how many cents do I 
gain per bushel ? 

Bbvibw Qubbtiovb. — Redaction ABoending? (117.) What is a 
Simple Number? (119.) A Compound Number? (ISO.) A Fao- 
torf (ISO,) Factoring? (182.) CanceUation? (135.) Analysis? (137.) 
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49. The sum of two numbers is 93, and one of 
them is 11^^; what is the other? 

50. If I buy corn for 60 cents a bushel, and sell it 
at a loss of 20 per cent., what do I get a bushel for 
it? 

51. Of a certain pole, 5 feet stands in earth, 10 
feet in water, and % above" water ; what is the length 
of the pole ? Ans. 25 feet. 

52. What fraction is that to which if you add f 
the sum will be H ? Ans. J. 

53. How many rectangular blocks 1^ feet wide 
and 2 feet long, will pave a cellar-floor 15 feet wide 
and 16 feet long ? Ans. 80 blocks. 

54. When the dividend is 17.28, and the quotient 
14.4, what is the divisor ? Ans. 1.2. 

55. When the dividend is .001, and the quotient 
.0.00001, what is the divisor ? Ans. 1000. 

56. Bought a horse, and paid $ 72 down, which was 
/r of the price ; what was the price ? Ans. $ 132. 

57. What is the interest on $ 600 for 6 months, at 
*^ A P^r cent ? 

58. Bought a cask of molasses, containing 65 gal- 
lons, for $ 26 ; for how much per gallon must I sell it 
to gain 12^ per cent. ? Ans. $.45. 

59. What is the value of a pile of wood 36 . feet 
long, 4 feet wide, and 6 feet high, at $ 6 per cord ? 

Ans. $ 40.50. 

60. How many steps, of 2 feet 6 inches each, must 
a man take, in walking a mile ? Ans. 2112 steps. 

Review Questions. — What is a Fraction 1 (1.39.) A Common 
Fraction? (142.) A Decimal Fraction? (172.) From what is ths 
term per cent, derived ? (194.) 
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61. If the cost of I of a farm be $3500, what is | 
of it worth ? Ans. $ 3000. 

62. What is the value of a small rectangular farm, 
72 rods long and 40 rods wide, at $60 per acre ? 

63. A frog, at the bottom of a well 15 feet deep, 
commenced going towards the top. In his journey he 
got up 3 feet every day, tnd . fell back 2 jfeet every 
night. How many days did it take him to get out 
of the wen f 

64. What is the interest on a note of $600 from 
Jan. 28, to May 21, 1867, at 7 per cent, f 

Ans. $ 10.986+. 

65. A man purchased a hat worth $5, and handed 
the merchant a $ 60 bill in payment ; but the mer- 
chant, not being able to make change, passed it to a 
broker, and on getting it changed, he gave the pur- 
chaser of the hat his change. After the customer had 
left, the broker, feding the bill to be counterfeit, 
returned it to the merchant, and received good money 
.for it. How much did the merchant lose by the 
transaction ? 

66. A farmer being asked how many sheep he 
had, said, " if you add to J of the number, i of } 
of it, and 6 sheep, you will have the number ; " 
how many had he ? Ans. 40. 

67. The population of the United States in 1860 
was 31,000,000, and if the increase be at the rate 
of 30 per cent, for the next 10 years, what will the 
population amount to in 1870? Ans. 40,300,000. 

Review Questions. — What is Commidsion ? (200.) Profit and 

Lobs'? {itOi.) What is Interest? (207.) What is the Bale for find- 

icp^ ^0 /iitarast on any sam, for any rate 1 (214.) 



^ 



> 




This book should be rr*-* 
the Library on or before th 
stamped below. 

A fine of five' cents a di»'« 
by retaining it beyond 
time. 

Please return prompt 



\ 



m COMPnEHENSl\ i:. 



i' i4)ui 



oj iuHrm-iiOfL 



PiriMABY ARITHMETIC ; bein^ Aliradive Fwy Lesstmfi, 

'^^ T \ET ARITnarETir -n V , 
fTTi fintal ttTid Written I 

or lor txumcrs of limilwi OppominiTiis. j\ lioot u>r uu' 

vArtt Couoe for ScbooU luid SenUnu 



1- 


' il 


l Schoolii, uiid oi i^tcttt I'opulunt/* 


ill 


1', .*;i.,i.*vK .vLGEBIU ; — ^^ need Anuljrt Jen! Coowe, for 


m 


mf^ ApijUcotinitiF m KfeimiriitUm, , 


9 


M^WT^ 


■ 


tTn 


T 


rs 


1 


ALi 


1 


R«f?!|BKf 




■ 


1 


1 MOBEHT 


1 " 



